ШЕ $4.95 JUNE 1996 
Tz ШУ NZ $6.505 


STRALIAS DYNAMIC E 
m MAGAZINE: 


dd it to your mono жа 
enhanced sound 


Low-Cost 
Handheld 
Laser Pointer 


A Rope Light 
For Parties 


Low Ohms Adapter 
For DMMs 


Encoder Board Assembly 
For Mk.22 Transmitter 


НИШ 


771050" 266001 


ог Bypassing the 528Mb 
hard disc barrier Іп older PCs 


RINT POST APPROVED - PP255003/01272 


| ЈИ под" EN ИННЫ N GEE дим ТЕК Ww ww CO 


THE HIGH PERFORMANCE CAR MAGAZINE __ 
FOR THE HIGH PERFORMANCE CAR ENTHUSIAST 


ОЙ BUMPER 
ДЕЛА | PREMIERE 
EDITION 

NOW AT YOUR 
NEWSAGENT 


TUM 


РҮҮ бут 


If you have ever wanted better performance from 
your car, ZOOM ie the magazine you've been waiting 
for! Every issue ie packed with real-life examples, 
of cars just like yours brought to extreme 
performance with often relatively simple and 


cheap modifications. ZOOM shows how it's done! 3 


Electronic Engine Management High Performance Mods to 12 Cars: 

Do Larger Exhausts Work? • Skyline GTR • Datsun 1600 
Build a Fuel Mixture Meter • ЕС Holden(!) • Toyota Supra 
Fitting Door Build-Out Speakers * Giacattolo * Mitsubishi Lancer 
Vehicle Info on the Internet • Pulsar SSS e VL Commodore 
The Effects of Adjusting Camber e Corvett e Corolla KE35 
Engine Performance Software e Ford Capri e Toyota Celica 


Plus a Special Feature: Riding With The Magician - One of the World's Best Rally Drivers 


FROM THE PUBLISHERS OF 'SILICON CHIP' MAGAZINE 


VoL.9, No.6; JUNE 1996 


Contents 


FEATURES 


4 Review: BAssBox 5.1 DESIGN SOFTWARE FOR 
LOUDSPEAKER ENCLOSURES 

It lets you select a speaker and vary the box parameters or select а box and 
check the performance of various speakers — by Rick Walters 


REVIEW: BASSBOX 5.1 26 ‘MV ORIANA’ — LUXURY AND TECHNOLOGY AFLOAT 
LOUDSPEAKER DESIGN The “Oriana” is P&O's newest passenger liner. Here's a brief rundown on its 
SOFTWARE – PAGE 4 impressive electrical and propulsion technology. 


PROJECTS TO BUILD 


14 AHIGH-PERFORMANCE STEREO SIMULATOR 
New design uses a digital delay chip. Build it and enhance the sound from mono 
VCRs, AM tuners or electronic instruments — by John Clarke 


22 A ROPE LIGHT FOR PARTY FUN AND FROLIC 
Build this simple chaser circuit and drive low-voltage coloured lights arranged in a 
plastic tube — by Robert Riede 


31 BuiLD A LASER POINTER FROM A Kir 
Five minutes is all it takes to assemble this nifty laser pointer — by D. Light 


HIGH-PERFORMANCE STEREO 
40 A Low Onus TESTER For Your DMM SIMULATOR – PAGE 14 
This handy test instrument plugs into your DMM and lets you accurately measure 

resistances down to 0.012 — by John Clarke 


70 AUTOMATIC 10-AMP BATTERY CHARGER RM 


Need a charger with some oomph? This unit features automatic selection of 6V, 12V ^M pMMs -PAGE 40 
and 24V batteries & is short circuit & reverse polarity protected — by Rick Walters 


SPECIAL COLUMNS 


10 COMPUTER BITS 
Overcoming the 528Mb hard disc barrier in older PCs — by Geoff Cohen 


53 SATELLITE WATCH 
Another Long March launcher failure — by Garry Cratt 


54 SERVICEMAN’S LOG 
Chuck it away and buy a new one — by the TV Serviceman 


60 RADIO CONTROL 
Multi-channel radio control transmitter; Pt.5 — by Bob Young 


86 VINTAGE RADIO 
Testing capacitors at high voltages — by John Hill 


DEPARTMENTS 


2 PUBLISHER’S LETTER 92 Азк SILICON CHIP 

32 Circuit NOTEBOOK 93 NOTES & ERRATA pia ы К. 

59 ORDER FORM 95 MARKET CENTRE 10A AUTOMATIC BATTERY 
82 PRODUCT SHOWCASE 96 ADVERTISING INDEX CHARGER – PAGE 70 


JUNE 1996 1 


Publisher & Editor-in-Chief 
Leo Simpson, B.Bus., FAICD 


Editor 
Greg Swain, B.Sc.(Hons.) 


Technical Staff 
John Clarke, B.E. (Elec.) 
Robert Flynn. 

Rick Walters 


Reader Services 
Ann Jenkinson 


Advertising Manager 
Christopher Wilson 
Phone (02) 9979 5644. 
Mobile 0419 23 9375 


Regular Contributors 
Brendan Akhurst 
Garry Cratt, VK2YBX 
Julian Edgar, Dip.T.(Sec.), B.Ed 
John Hill 
Mike Sheriff, B.Sc, VK2YFK 
Philip Watson, MIREE, VK2ZPW 
Bob Young 


Photography 
Stuart Bryce 


SILICON CHIP is published 12 times 
а year by Silicon Chip Publications 
Pty Ltd. A.C.N. 003 205 490. All 
material copyright ©. No part of this 
publication may be reproduced with- 
out the written consent of the pub- 
lisher. 


Printing: Macquarie Print, Dubbo, 
NSW. 


Distribution: Network Distribution 
Company. 


Subscription rates: $54 per year 
in Australia. For overseas rates, see 
the subscription page in this issue. 


Editorial & advertising offices: 
Unit 34, 1-3 Jubilee Avenue, Warrie- 
wood, NSW 2102. Postal address: 
PO Box 139, Collaroy Beach, NSW 
2097. Phone (02) 9979 5644. Fax 
(02) 9979 6503. 


ISSN 1030-2662 


PUBLISHER'S LETTER 


Cable TV could be 
a financial black hole 


As I write this editorial, I am contemplat- 
ing a 60cm offcut of coax used in the now- 
contentious Optus cable r-ilout. It is unlike 
any coax that you might normally come 
across. Fora start it is surprisingly rigid, due 
toits outer sheath of solid aluminium which 
is itself sheathed in black plastic. It is also |. 
thicker than I thought, at 17.3mm in dia- '— + 
meter. Such cable would be very costly to make and even more costly to 
string from poles — the supposedly cheaper option. 

So as I look at this 60cm piece of plumbing, 1 am having serious misgiv- 
ings about the whole process of delivering Pay TV. Sure, I've already stated 
my opposition on the grounds that these thick cables on poles are ugly but 
the cost of wiring up Australia with this stuff is going to be enormous. And 
if the cost of cabling in the street is high, it is modest compared with the cost 
of running the cable into each home, supposing that even 20% of homes are 
going to want it. 

It seems as though every installation involves a couple of men and their 
equipment for at least a day, for just a nominal rental. At this rate, the two 
Pay-TV contenders are going to be losing hundreds of millions of dollars a 
year or maybe a whole lot more. 

Various articles in the financial press have attempted to analyse the 
possible revenue and costs associated with Pay-TV delivery and they all 
seem to come up with the same bottom line — it is always in the red! As far 
as I can tell, the reason why Optus is so furiously running out cable is so that 
it can compete with Telstra as soon as possible in providing a telephone 
service. All the much vaunted other services such as on-line banking, video 
phones, home shopping and so on, are much further in the future so there 
won't be much revenue from those in the near term. In any case, home 
shopping and banking could be available quite soon via the Internet and 
therefore via normal telephone lines. 

And if Optus sees its financial salvation in a future telephone service to 
Australian cities, it is not reckoning on Telstra being a very savage competi- 
tor and one which will be even tougher if it is privatised. 

No, the more I look at Pay-TV, the more I foresee a huge financial black 
hole. I think Optus and Telstra are galloping pell-mell into this technology 
when a more rational approach would say “Hang on. Where is all this 
leading?". In the 1980s we had all those high flying entrepreneurs backed by 
starry-eyed banks. We paid for that. Are the 1990s going to be the era of the 
Pay-TV debacle? We'll pay for that too! 


Leo Simpson 
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Newnes Guide 

to Satellite TV 

Installation, Reception & Repair. 
By Derek J. Stephenson. First. 
published 1991, reprinted 1994 
(3rd edition). 

This is a practical guide on the 
installation and servicing of satellite 
television equipment. The coverage 
of the subject is extensive, without 
excessive theory or mathematics. 
371 pages, in hard cover at $55.95. 


Servicing Personal 
Computers 

By Michael Tooley. First published 
1985. 4th edition 1994. 

Computers are prone to failure from 
a number of common causes & 
some that are not so common. This 
book sets out the principles & 
practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines & 
includes program listings. 387 pages 
in hard cover at $59.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 

This is a practical handbook from 
one of the world's most prolific 


audio designers, with many of his 
designs having been published in 
English technical magazines over the 
years. A great many practical circuits 
are featured – a must for anyone 
interested in audio design. 336 
pages, in paperback at $49.95. 


Optoelectronics: 
An Introduction 
By J. C. А. Chaimowicz. First 
published 1989, reprinted 1992. 
This particular field is about to 
explode and it is most important for 
engineers and technicians to bring 
themselves up to date. The subject is 
comprehensively covered, starting 
with optics and then moving into all 
aspects of fibre optic communica- 
tions. 361 pages, in paperback at 
95. 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 3rd edition, 
published 1995. 

Prepared by Sony's technical staff, 
this is the best book on compact disc 
technology that we have ever come 
across. It covers digital audio in 
depth, including PCM adapters, the 
Video8 PCM format and R-DAT. If 
you want to understand digital audio, 


you need this reference book. 305 
pages, in paperback at $55.95. 


Power Electronics 
Handbook 

Components, Circuits & Applica- 
tions, by F. F. Mazda. Published 
1990. 

Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction 
and electric vehicles. F. F. Mazda. 

is an acknowledged authority on the 
subject and he writes mainly on the 
many uses of thyristors & Triacs їп 
single and three phase circuits. 417 
pages, in soft cover at $59.95. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First published 
1988. Second edition 1996. 
Eugene Trundle has written for many 
years in Television magazine and his. 
latest book is right up date on TV 
and video technology. 382 pages, in 
paperback, at $39.95. 


Electronics Engineer's 
Reference Boo! 

Edited by F. F. Mazda. First. 
published 1989. 6th edition 1994. 
This just has to be the best reference 
book available for electronics 


engineers. Provides expert coverage 
of all aspects of electronics in five 
parts: techniques, physical 
phenomena, material & components, 
electronic design, and applications. 
The sixth edition has been expanded 
to include chapters on surface mount 
technology, hardware & software 
design, semicustom electronics & 
data communications. 63 chapters, 
in paperback at $140.00. 


Radio Frequency 
Transistors 

Principles & Practical Applications. 
By Norm Dye & Helge Granberg. 
Published 1993. 

This timely book strips away the 
mysteries of RF circuit design. 
Written by two Motorola engineers, it 
looks at RF transistor fundamentals 
before moving on to specific design 
examples; eg, amplifiers, oscillators 
and pulsed power systems. Also 
included are chapters on filtering 
techniques, impedance matching & 
CAD. 235 pages, in hard cover at 
$85.00. 


Surface Mount Technology 
Py opt Strauss. First published 
1 


This book will provide informative 
reading for anyone considering the 
assembly of PC boards with surface 
mounted devices. Includes chapters 
оп wave soldering, reflow soldering, 
component placement, cleaning & 
quality control. 361 pages, in hard 
cover at $99.00. 


Audio Electronics 

By John Linsley Hood, Published 
1995. 

This book is for anyone involved in 
designing, adapting and using analog 
and digital audio equipment. Covers 
tape recording, tuners & radio 
receivers, preamplifiers, voltage 
amplifiers, power amplifiers, the 
compact disc & digital audio, test & 
Measurement, loudspeaker crossover 
systems and power supplies. 351 
pages, in soft cover at $52.95. 
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BassBox 5.1 


Design Software For Loudspeaker Enclosures 


This comprehensive speaker enclosure design 
package requires Windows 3.1 & DOS 5.0 or 
later & allows two design approaches. You can 
select a speaker & vary the box parameters to 
suit it or you can ‘pick a box’ & check the 
performance of various speakers in it. 


By RICK WALTERS 


The minimum system requirements 
to run this package, apart from Win- 
dows and DOS, are a 486 processor, 
4Mb of RAM and 7.5Mb of hard disc 
space to accommodate the files. Fol- 
lowing the usual procedure of “when 
all else fails — read the manual”, we 
installed the software and proceeded 
to explore its capabilities, without 
reading the manual. 

We were able to enter speaker pa- 
rameters and plot impedance curves 


4 SILICON CHIP 


but the subtlety ofa picture ofa motor 
car with a check box beside it, which 
when ticked changed the response 
curves, had us reading through the 
manual very carefully. 

The 112-page manual is quite de- 
tailed. The major headings are Getting 
Started, Running BassBox, Editing the 
Loudspeaker Database, Testing Loud- 
speakers, Testing Passive Radiators 
and Constructing The Box. 

The first paragraph in “Getting 


Started” informs us that the product 
is pronounced as “base barks” (pre- 
sumably with an American drawl), 
then goes on to list the main features 
of the program. 

These include both small and large 
signal analyses, plots of amplitude, 
phase and group delay, multiple on- 
screen response plots for easy com- 
parisons, acceptance of Thiele-Small 
or electromechanical parameters, vari- 
able box damping, built-in test proce- 
dures for analysing speaker param- 
eters, the ability to select imperial or 
metric units, with the capability to 
switch in the middle of a design, and 
the ability to save and recall designs. 

When you start BassBox under Win- 
dows, you get the familiar bar across 
the top of the screen together with 
drop-down menus. As mentioned pre- 
viously, there are two approaches to 
using the program, either by selecting 
a speaker and operating with the box 


as the variable or starting with an en- 
closure and testing its performance 
with various speakers. 

If you run Windows in 1024 x 768 
resolution, the main BassBox window 
normally displays columns for six sets 
of speaker data, one set of box param- 
eters and one graph, as shown in Fig.1, 
or it can be switched to the display 
shown in Fig.2. This only applies to 
the main screen; no others can be 
changed. 


Speaker parameters 


When you begin a new enclosure 
design the first step is to enter the 
speaker parameters. The program ac- 
cepts Thiele-Small (T-S) or Electro- 
Mechanical (E-M) parameters. T-S par- 
ameters are named after Neville Thiele 
who pioneered the development of 
small speaker enclosures in 1961 and 
Richard Small who expanded on 
vented box loudspeaker systems in 
1973. Most speakers nowadays are 
supplied with Thiele-Small param- 

в. The electromechanical param- 
are much harder to measure and 
are not often quoted. 

Only three T-S parameters are nec- 
ry for the program to be able to 
calculate the box size and plot a re- 
sponse curve. These are the speaker 
free-air resonance Fg, the total О (both 
mechanical and electrical) Qis, and 
the volume of air having a compliance 
equivalent to the loudspeaker suspen- 
sion, Vas. 
A database of loudspeakers listed 
by manufacturer is accessible from 
within the program. This includes 
most well known makes from the USA 
and Europe. Unfortunately though, 


Е 


Fig.2: this alternative screen can be selected when your video resolution is set 


to 1024 x 768. The four plots 


Amplitude Response, Power Response, Phase 


Response and Group Delay – are all displayed on the screen. 


when I searched for two Peerless mod- 
els which are available in this coun- 
try, they weren't included in the Peer- 
less database of 33 units. However, 
you can readily add new speakers, 
edit existing speaker data or delete 
existing models. 

If the response curve is plotted and 
you wish to vary the box size, the 
quickest way is to duplicate the data 
from the optimum column into the 
custom column and then vary the vol- 
ume, plotting this response. Both re- 
sponses then appear on the same 
graph, giving an immediate indica- 


[| EAn Pas Vened Bor ________ 


tion of the change in performance. 

The standard vented enclosure only 
controls the low frequency end of the 
speaker response. By using a double 
enclosure with two ports, a bandpass 
vented box is created — see Fig.3. The 
program allows the design of 4th and 
6th order bandpass boxes. 

BassBox also provides for the de- 
ign of boxes with passive radiator 
hese are essentially speakers with- 
out voice coils and magnets and are 
often called drone cones. They effect 
the response in a manner similar to 
the port in a vented enclosure. 


Fig.3: by using 
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selectable using the GRAPH menu. 
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Fig.4: when you select a vent type the vent picture changes 
to reflect this, If one of the vent dimensions is entered the 


other is calculated immediately. 


There are six different response 
Curves available for each speaker/box 
combination, These are the normal- 
ised response in dB, power Tesponse 
іп dBSPL, acoustic power, impedance, 
phase and group delay. As the box 
parameters are varied these graphs can 
be erased and redrawn for the new 
conditions or superimposed on the 
previous ones, allowing you to see the 
effects of the changes. 

In addition, if the actual response 
Curve of the speaker is available, this 
information can be entered and will 
be reflected in theamplitude response 
plot. It is also Possible to enter the 
toom or vehicle response as well, if 
this is available, to Bet a more realistic 
idea of the fina] System performance. 

Once the box volume has been 
optimised, the duct size is calculated, 
Normally the duct is flush with the 
front panel and protrudes into the in- 
terior of the box but with a bandpass 


Fig.5: a preview of the 
ure has been designed for а client, the graphs could be 


ж 


Printout of a design. If an enclos- 


Supplied with the system, 


System both ends ofthe ductare flush, 

BassBox can take these facts into 
account when calculating the duct 
length. The calculator (see Fig.4) al- 
lowsround, Square or triangular vents, 
although round vents, using PVC pipe 
from your local hardware store, are 
the easiest to produce. 

OK, we have the volume and the 
Vent size. We now need to establish 
the dimensions of the enclosure. The 
dimension calculators make this easy, 
A large number of cabinet shapes, such 
ав barrel, cylinders and the usual style 
of optimum prism, as wel] as many 
others including a wedge shape, are 
available. 

The calculator lets you compensate 
for the space taken up by the speaker 
and internal bracing, by adding these 
to the required interna] volume. Once 
they are entered, the three box dimen- 
sions can be calculated or for exam- 
ple, if the internal height was to be 


[Т] Fig.6: the responses 
for both the 44-litre 
and 14-litre 
enclosures are 
shown here. As you 
can see the smaller 


box lifts the bass 


response slightly 
but at 67Hz starts 
dropping off more 
rapidly. You trade 
volume for 
extended bass 
response. 


860mm, this dimension can be en- 
tered and the other two will be calcu- 
lated using the ratio of 1.62:1.00:0.62 
for height to width to depth, 

Having completed the design, it can 


As mentioned previously, the pro- 
gram comes with a loudspeaker data- 
base. If the Speaker parameters you 
need are not available or should you 
wish to verify them fora suspect loud- 
speaker, a testing procedure is in- 
cluded in this Program. It draws a 
circuit of the setup needed to make 
the particular measurement and gives 
you instructions on how to carry it 
out. As you enter each measured value 
the program proceeds to the next step, 
changing the circuit and instructions 
аз necessary. 

A procedure is also included for 
measuring the parameters of a passive 
radiator. The Sequence is similar to 
that detailed above, 

The final chapter of the manual 
Bives some details on the construc- 
tion of speaker boxes, Headings are 
Shape, Materials, Construction and 
Duct Placement. 


Proven results 


All this is very impressive but how 
well does the program work? 

Inthe January 1993 issue of SILICON 
CHIP we described a 2-way speaker 
system using a 165mm Peerless woofer 
type 174WF. This design, which used 
the T-S parameters to calculate the 
box details, featured a vented enclo- 
sure with an internal volume of 14 


ONLINE: Vented/35 dB Graph 


(50 


ш: cle um | 


Driver Brand/Model 
PEERLESS- DENMARK 

Tr 26/72 PPB 1658. 
Driver Parameters: 


D 


5 


Fs (Hz): 48 2 
Cts; „55 
Vas (0: 22 c 
Box Parameters: 
Ub (0:14 -0 
Fo (i245 
у -E 
Filter Paraneters: 
Fp (КО NONE En 
‚КЕ 
Cursor us FRI: 187 


Hertz: || 
d 


Date: 18-28-1992 


from our January 1993 issue and shi 


litres. The response curve for the 
woofer was published in the article. 

By substituting those parameters in 
this program we did a comparison to 
see how closely the results agreed with 
one another or if they agreed at all. 

The data was entered into BassBox 
and it was asked to calculate the opti- 
mum enclosure. This it did, giving a 
figure of 44 litres. Upon checking this 
box response with the previous one 
we saw that the hump at 100Hz was 
missing from our new design. 

The hump in the older design indi- 
cates that a smaller enclosure volume 
was used. After entering a volume of 
14 litres into the program, the two 
graphs were virtually identical. The 
previous graph shows a peak of 
+2.26dB at 100Hz while ours shows 
+2.3dB at 100Hz, an excellent correla- 
tion. Our two plots of the optimum 
and custom values are shown in Fig.6. 
The previous data is shown in Fig.7. 

Of course if both programs use Т-5 
parameters and are based on the same 
calculations, the results should be the 
same. It becomes a question of whether 
there has been any "enhancement" of 
the procedures. 

In summary, I found this a fascinat- 
ing and rewarding program to use. Its 
operation is reasonably intuitive and 
the handbook is quite detailed. Being 


1% Do you wish to save response graph? (Y/N) 


Fig.7: this response graph for the woofer in a 2-way system was taken 
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able to select a woofer from one of the 
retailer's catalogs, enter the Т-5 pa- 
rameters and plot the bass response in 
a matter of seconds is a real boon. 

Still wondering about the motor car 
and check box? There is a natural bass 
rise of about 12dB/octave in most 
motor vehicles, beginning around 
50Hz. Ticking the box adds this boost 
into the response curve to give a better 
idea of the speaker's overall perform- 
ance in a car. 


Crossover design too 

Asan added bonus a copy of X.over 
2.0, a passive crossover network de- 
sign program, is included. This lets 
you design 2-way and 3-way cross- 
overs. It can calculate values for many 
common 1st, 2nd, 3rd and 4th order 
networks including Butterworth, 
Bessel, Chebychev and Linkwitz Riley. 
And as you would expect, woofer de- 
tails can be loaded from BassBox files. 
It also allows you to design LCR net- 
works to compensate for the rise in 
impedance of voice coils at higher 
frequencies. 

At its price of $299, I believe Bass- 
Box 5.1 with X.over 2.0 is good value 
for money. The package is available 
from Earthquake Audio, PO Box 226, 
Balgowlah, NSW 2093. Phone (02) 
9948 3771; Fax (02) 9948 8040. SC 


AFFORD 
AN INTERNATIONAL 


SATELLITE TV 
SYSTEM 


For years you have probably 
looked at international satellite TV 
systems and thought "one day" 


YOUR OWN INTERNATIONAL 
SYSTEM FROM ONLY: 


$2300 


PAY NO MONTHLY FEES 
For Gorizont, Rimsat, Panamsat, 
Asiasat Il, Palapa Cs, Apstar 28", Intelsat 
Programming available from Russia, India, 
China, USA, Asia, Indonesia, Tahiti, Philipinnes 


HERE'S WHAT YOU GET: 


e 400 channel dual input receiver 
preprogrammed for all viewable satellites. 

e 2.3m perforated sheet antenna 

o 20°K LNB 

o LNB cover 

High efficiency feedhom 

25m coaxial cable, with connectors 

Analogue multisystem converter 

Fixed elevation & azimuth rods. 


BEWARE OF IMITATORS 
PO BOX 225, Balgowlah NSW 2093 


Tel: (02) 9949 7417 / 9948 2667 
Fax: (02) 9949 7095 
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= NEE ПЕРГОПМОПЕО rnUvuviouAnnt A MINIMUM SU-DAT WARRANTY © CONTACT | 
HEWLETT PACKARD 


ALL REFURBISHED PRODUCTS CARRY MINIMUM 90-DAY WARRANTY © COUNTRY/INTERSTATE: FREE CALL 1800 680680 


HEWLETT PACKARD 
334A Distortion 
Analyser 


HEWLETT PACKARD 
200CD Audio Oscillator 


b 

* measures distortion 5Hz- 
600kHz 

• harmonics up to 3MHz 

* auto nulling mode 

* high pass filter 

* high impedance AM 


* 5Hz to 600kHz 
* 5 ranges 
* 10V out 
* balanced output 


zik 


8614A UHF Sig. Gen. 


* select. functions: 
AM, FM & pulse 


dBm 


• 800-2400MHz freq. range 
output, sq. wave mod., ext. 
* output attenuation 010 -127 


• sig. gen. can be phase locked 


int. 


CW, levelled 


mod. 


HEWLETT PACKARD 
3336B Synthesizer/ 
Level Generator 


HEWLETT PACKARD 
3586B Selective 
Level Meter 


* Frequency coverage 10H2- 
20.9MHz 

* Precise frequency & 
spectral purity 1 Microhertz 
res up to 100kHz 

* Absolute amplitude 
accuracy +.050В at 10kHz 

© Unique levelled sweep 
capabilities 


* Frequency coverage 50Hz- 
32.5MHz 

* Excellent measurement 
accuracy s.2dB 

* Autoranging & automatic 
calibration 

• 558 mode provides. 
demodulation capability 

• HPIB programmable 


_ ЭШЕ 


* coupling 


model available 


HEWLETT PACKARD 
1740A Oscilloscope 


• DC-100MHz bandwidth. 

* 2-channel display mode 

• trigger - main/delay sweep 
AC, DC, LF & HF rej 


* HP 17414 var. persistence 


A, 


Анто 20108 Osciiator Мн; 


BALL EFRATOM M100 
Rubidium Frequency 


factory cal certs 
* perfect for ISO accreditation 
* GPS applications 

* ruggedised military design 


SAMPO 
The name that 
means quality 


* true RMS 
Tesponse 
including 
harmonics + 
crest factors 


© 300uV to 300V full scale 
1% basic accuracy 

* freq. range 2Hz - 

* full field portability 

* fast response without 


thermal lag 


BALLANTINE 
323 AC Voltmeter 


25MHz 


HEWLETT PACKARD 


*05- 


'everse power protection 

* internal phase lock/synch. 

* +19 to -145 dBm output 
power range 

* low SSB phase noise 

* digital frequency readout 


HEWLETT PACKARD 
1710A Oscilloscope 


* bandwidth DC-150MHz 
* trigger source channel 


* delay timebase with 
single sweep 

• main intensify timebase 

expansion to full screen 


6310A Test Oscillator 


* 2Hz-1MRz freq. range 

* digital counter with 5 
digit LED display 

* output impedance switch 
selectable 

* output terminals fuse 

protected 


Generator 


1024MHz freq. range 
audio osc. 20Hz-600kHz 


B or composite 


BALLANTINE 


NEW EQUIPMENT 


PS8203 Digital 


HP 6008 Рива бе. 20M 2 Cul 
HP мов, зезалева 400 


Dual Supply 


* 0-30V & 0-5A 
* Load & line 
regulation 


SSI-2360 
60MHz Scope 
© 60MHz dual trace, 
dual trigger 
* Vertical sens. 
imVidiv. 
* Maximum sweep 
rate 5ns/div. 
* Component tester 
• Delay sweep, 
single sweep 
* Two high quality 
probes 
$1110 + Tax 


* Ind. 


253 Sigal Generator 3000 
WAVETER ЫЗ Faction Generator 2002 
WAVETEK 07 Signal Gener riot 


01%+3mV 
& tracking 


modes 
* Low ripple output 
• Constant current 
voltage 
* 2x 35 dual purpose 
digital voltmeters 
$640 « Tax 


PS8201 Digital 
Single Supply 

* 0-30V & 0-5A 

* Load & line regulation 
=0.01%+3mV 

• Constant voitage 


ОЕТ" PS305 Single 
zi Output Supply 
m rz * 0-30V & 0-5А 
E E $300 « Tax 
PS303D Dual PS305D Dual Р5303 Single 
Output Supply Output Supply Output Supply PS8112 Single 
-30V&0-3A  * 0-30Vand O-5A е 0300 8 03А p ean 
= мо output 
Eder 5470 + Tax Y лев n $490 + Tax 
constant 
* Independent or $265 + Tax 


Tracking modes 
* Low ripple output 
$420 + Tax 


digital display 

* Constant current 
analog display 
$320 + Tax 


LODESTAR Affordable каБога!ору Instruments 


Audio Generator 
AG2601A 


© 10Hz-1MHz 5 bands * Colour pattern to test PAL 


* High frequency 
stability 
* Sine/Square output 
$245 « Tax 


* variable 


* internal graticule eliminates. 
* IF section 10Hz minimum. 


* log & linear sens. control 
* absolute amplitude accuracy, 


* direct coax input to 18GHz 
* high res. 100Hz bandwidth 


HEWLETT PACKARD 
654A Test Oscillator 


ө 


* 10Hz- 10MHz freq. range 

* «11dBm to -90dBm output 
level in 1dB steps. 

* calibrated impedance 500 + 
75Q unblanced; 1350, 
1500 + 6000 balanced 

* distortion @ 1-10MHz > 
3408 below fundamental 


mcd 


HEWLETT PACKARD 
1417/8552/8555А 
Spectrum Analyser 
persistence Еч 

storage 
mainframe 


parallax error 


bandwidth 


to «1.6dB. 


BALLANTINE 
3440A Millivoltmeter 


* true RMS 
response 
to 30mV 

* frequency 
coverage 10kHz-1.2GHz 

* measurement from 
100pV to 300V 

* accuracy +1% full scale 
to 150MHz 

* list price elsewhere over 

5500 


Pattern Generator 
CPG1367A 


SS 


system TV circuit 
* Dot, cross hatch, vertical, 
horizontal, raster, colour 
5275 + Tax 


© ALL REFURBISHED PRODUCTS CARRY A MINIMUM 90-DAY WARRANTY Ф CONTACT 


Consisting of: 

7613 Storage Mainframe 

7112 1.8GHz Spectrum Analyser Plug-In 
7A17 Amplifier 

TR501 1.8GHz Tracking Generator 

TM503 3 Slot Mainframe 


Please phone or fax today for a full 
specification sheet incorporating all the 


system’s features. 


SPECIAL OFFER: DM501 


MULTIMETER 


VERTICAL SYSTEM 

Bandwidth & Rise Time: DC to 100MHz (-3В) and 
3.5ns or less for DC coupling and -15°C to +55-0. 
Bandwidth Limit Mode: Bandwidth limited to 20MHz. 
Deflection Factor: 5mV/div to SV/div in 10 steps (1-2- 
5 sequence). DC accuracy: +2% 0-40°С; 23% -15- 
0°C, 40-55°С. Uncalibrated, continuously variable be- 
tween settings, and to at least 12.5V/div. 
Common-Mode Rejection Ratio: 25:1 to 10MHz; 10:1 
from 10-50MHz, бст sinewave, (ADD Mode with Ch 2 
inverted.) 

Display Modes: Ch 1, Ch 2 (normal or inverted), 
alternate, chopped (250kHz rate), added, X-Y. 

Input А and С: 1MQ +2%; approx 20pF. 

Max Input Voltage: DC or AC coupled +250\0б + 
peak AC at 50kHz, derated above 50KHz. 


HORIZONTAL DEFLECTION 

Timebase A: 0.5s/div to 0.05is/div in 22 steps (1-2-5 
sequence). X10 mag extends fastest sweep rate to 
5ns/div, Timebase B: 50ms/div to 0.05us/div in 19 
steps (1-2-5 sequence). X10 mag extends maximum 
sweep rate to 5ns/div. Horizontal Display Modes: А, A 
Intensified by B, B delayed by A, and mixed. 


CALIBRATED SWEEP DELAY 

Calibrated Delay Time: Continuous from 0.1 to at 
least 5s after the start of the delaying A sweep. 
Differential Time Measurement Accuracy: for meas- 
urements of two or more major dial divisions: +15°C 
to +35°C 1% + 0.1% of full scale; 0°C to +55°C 
additional 1% allowed. 


MACSERVICE PTY LTD 


20 Fulton Street, Oakleigh Sth, Vic, 3167. Tel: (03) 9562 9500; Fax: (03) 9562 9590 
АН illustrations are representative only. Products listed are refurbished unless otherwise stated. 


MACSERVICE P/L FOR ALL YOUR FLUKE REQUIREMENTS 6 FREE CALL: 1800 
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TEKTRONIX 100kHz to 1800MHz 
Spectrum Analyser System 


kHz. 


TRIGGERING A & B. 

A Trigger Modes: Normal Sweep is triggered by an 
internal vertical amplifier signal, external signal, or 
internal power line signal. А bright baseline is pro- 
vided only in presence of trigger signal. Automatic: 
a bright baseline is displayed in the absence of 
input signals. Triggering is the same as normal- 
mode above 40Hz. Single (main timebase only): 
The sweep occurs once with the same triggering as 
normal. The capability to re-arm the sweep and 
illuminate the reset lamp is provided. The sweep 
activates when the next trigger is applied for rearm- 


ing. 

A Trigger Holdoff: Increases A sweep holdoff time 

to at least 10X the TIME/DIV settings, except at 
0.25 and 0.55. 

Trigger View: View external and internal trigger 
signals; Ext X1, 100mV/div, Ext -: 10, 1V/div. 

Level and Slope: Internal, permits triggering at any 
point on the positive or negative slopes of the dis- 
played waveform. External, permits continuously vari- 
able triggering on any level between «1.0V and -1.0V 
on either slope of the trigger signal. 

А Sources: Ch 1, Ch 2, NORM (all display modes 
triggered by the combined waveforms from Ch 1 and 
2), LINE, EXT, EXT --10.B Sources: B starts after delay 
time; Ch 1, Ch 2, NORM, EXT, EXT :-10. 


X-Y OPERATION 

Sensitivity: 5mV/div to SV/div in 10 steps (1-2-5 
sequence) through the vertical system. Continuously 
variable between steps and to at least 12.5V/div. 


WAVETEK Signal Generator/ 
Deviation Meter 


Моде! 3000-200 incorporates a complete 1 to 520MHz 
FM, AM and CW Signal Generator with an FM Deviation 
Meter in one convenient instrument. 


Frequency Range: 1-520MHz 
selectable in 1kHz steps; 1kHz 
resolution; frequency program- 
mable via геаг-рапе! connector. 


RF Output Level: +13dBm to - 
137dBm (1V to .03uV RMS); 
output level continuously 
adjustable in 10dB steps and 
with an 11dB vernier; impedance = 50 ohms. 


RF Output Protection: resettable RF circuit breaker; RF trip 
voltage = 5V RMS nominal; maximum reverse power = 50W. 


Spectral Purity: harmonic output > 30dB below fundamental from 10- 
520MHz; residual AM > 55dB below carrier in a 50Hz to 15kHz 
post-detection bandwidth; residual FM <200Hz in а 50Hz to 15kHz 
post-detection bandwidth (100Hz typical). 

Amplitude Modulation: internal 400Hz and 1kHz +10%; external 
DC to 20kHz; range 0-90%; distortion 3% to 70% AM at 1kHz. 


Frequency Modulation: internal 400Hz and 1kHz 
(210%); 50Hz to 25kHz; accuracy +500Hz on 
x1 range, +5kHz on x10 range; distortion 4% at 


FM Deviation Meter: frequency range 30- 
500MHz; input level range 10mV to 5V RMS; 
impedance 50 ohms; deviation range 0 to +5kHz, 0 to +50kHz 


100MHz Tektronix 465M Oscilloscope 
2-Channel, Delayed Timebase 


Optional cover for CRT 
screen – $35 


X Axis Bandwidth: DC to at least 4MHz; Y Axis Band- 
width: DC to 100MHz; X-Y Phase: Less than 3° from 
DC to 50kHz. 


DISPLAY 

CRT: 5-inch, rectangular tube; 8 x 10cm display; P31 
phosphor. Graticule: Internal, поп-рагаћах, illumi- 
nated. 8 x 10cm markings with horizontal and vertical 
centerlines further marked in 0.2cm increments. 10% 
and 90% markings for rise time measurements. 
Graticule Illumination: variable. Beam Finder: Limits 
the display to within the graticule area and provides a 
visible display when pushed. 


Australia’s Largest Remarketer of 
Test & Measurement Equipment 


680680 
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COMPUTER BITS 


| 


BY GEOFF COHEN 


hrtp:/www.pcug org au/-gcohen 
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Fitting a big hard disc drive 
to older machines 


Have you installed a big hard disc in your PC 
but then found you couldn't format it to its full 
capacity? Here's how to regain those missing 


megabytes. 


With the way hard disc prices are 
dropping, most people can afford to 
upgrade their old hard disc drive. A 
1Gb hard disc drive cost over $1000 at 
the start of last year. Today, with a bit 
of haggling, one can be had for under 
$400 and the price is still dropping. 

If you have a new 486 or Pentium 
PC with an LBA (logical block ad- 
dressing) BIOS, there's no problem 
when it comes to accessing the full 
capacity of the larger drives. How- 
ever, if you have an older machine 
without LBA, it will not support drives 
over 528Mb in size. This will apply to 
all 286 and 386 machines and to most 
other machines if the copyright date 
of the BIOS is earlier than 1994. 


The LBA (Logical Block Address- 
ing) mode is a hard disc accessing 
scheme that overcomes the old DOS 
528Mb hard disc limit. The old sys- 
tem only allowed a maximum of 1024 
cylinders, 16 heads and 63 sectors 
per disc, which worked out at 528Mb. 
LBA allows up to 255 heads, which 
gives a maximum size of 8.4Gb. 

Although most new large capacity 
disc drives have more than 1024 cyl- 
inders, the LBA software automati- 
cally translates the number of cylin- 
ders, heads and sectors to numbers 


LBA BIOS: What's It All About? 


I even have an old Toshiba T5100 
(386SX-16MHz) which does not sup- 
port hard discs over 100Mb. 

In this situation, the disc will still 
operate but the available disc space 
will be set at the limit set by the BIOS. 
As an example, let's say that you fit a 
1.6Gb drive to your machine but the 
BIOS only supports drives up to 
528Mb capacity. In that case, you 
would be unable to access over 1Gb of 
available disc space — unless you take 
special steps, that is. 

Basically, you have three options: 

(1) Upgrade the BIOS to one that 
does support drive sizes greater than 
528Mb (often difficult); 

(2) Use dual-drive emulation (ei- 


under the limits. As an example, the 
IBM DPEA-31080 1.08Gb hard disc) 
has 2100 cylinders, 16 heads and 63 
sectors. Without LBA, the number of 
cylinders would be truncated to 1024 
and over halfthe hard disc's capacity 
would be wasted. 

With LBA selected (most new PCs 
have this as an option in ће CMOS 
setup), then as far as DOS or Win- 
dows 95 is concerned, the hard disc 
has 525 cylinders, 64 heads and 63 
cylinders This allows the full ca 


capacity to be used. 
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ther hardware or software, as avail- 
able) to split the drive into two logical 
drives. You may then have to enter the 
relevant values for each in system 
setup, then partition and format them. 

(3) Install a special software driver 
that automatically overcomes the 
528Mb limit. 

Of these, the last option is the one 
that will generally be preferred. 

What if you are unsure as to whether 
or not your BIOS supports disc drives 
with greaterthan 528Mb capacity? The 
answer to this is to first check the 
manual for the motherboard or, fail- 
ing that, enter the CMOS setup and 
check for any indication there. If you 
are still unsure, install the new hard 
disc in the normal manner, fdisk and 
format it as necessary, and type dir. If 
the number of bytes free is close to 
the formatted capacity, then all is well. 
If it's less than 528Mb, then you need 
to choose from one of the above three 
options to bypass the barrier. 


Thesoftwareoption 


There are several utilities available 
to correct the disc limit problem with 
older PCs. For example, Ontrack has a 
utility called *Disk Manager" which 
is often supplied with the hard disc 
drive, although sometimes you have 
to ask the retailer to include this so 
check carefully when buying. 

The Seagate range of hard disc 
drives come with the EZ-Drive utility 
package. This used to come on a sepa- 
rate floppy disc but is now pre-in- 
stalled on a section of the hard disc. 
After the disc has been installed in the 
computer. you simply follow the in- 
structions in the manual to transfer 
the files to a floppy disc. 


In my case, I have been using EZ- 
Drive with a 540Mb hard disc on my 
old Toshiba 5100 for over a year. All 
the software I use has performed flaw- 
lessly, except for (blush) my own 
Diskinfo software (see August 1995). 
Diskinfo does actually гип OK and 
gives me the disc parameters but then 
hangs the PC so that I have to reboot (I 
will try to fix it in my spare time). 

Ihave also tested EZ-Drive on sev- 
eral other 486 & Pentium PCs and it 
ran without any problems. 


Transferring the data 

There are several options available 
when you ри! а new hard disc in your 
PC. The most obvious one at first 
glance is to leave the old hard disc as 
drive C and install the new one as 
drive Р, However, it’s generally better 
to install the new drive as drive C 
since it will invariably be much faster 
than the old drive. So if your old 
drive is a slowpoke, relegate it to the 
drive D position. 

By the way, make sure that the mas- 
ter and slave jumpers are correctly set 
on the two drives, otherwise the BIOS 
will not recognise them. Check also 
that the power and I/O cables have 
been plugged in correctly. And, of 
course, always make sure that the 
power cord has been removed from 
the back of the machine before remov- 
ing the cover. 

If you are comfortable with setting 
up hardware and you have a second 
PG, a really nifty way to transfer the 
data from your old to the new hard 
disc drive is to use a special program 
such as LapLink or similar, which 
normally needs to be installed on both 
computers. After you have installed 
DOS on the new hard disc, temporar- 
ily put the old hard disc in your spare 
PC, connect the special cable between 
the two PCs and use Laplink to start 
transferring the data (a parallel cable 
transfers data at around 4Mb per 
minute). 

‘Another method is to do a full 
backup of the old hard disc and then 
transfer this to the new drive. If you 
have a tape or ZIP drive backup this 
will be straightforward but it's a bit 
tedious with floppy discs. Delete the 
permanent swapfile on the old hard 
disc (assuming you have one set up) 
before running backup. After all, 
there’s not much point in backing up 
the swapfile. 

А word of warning here on back- 


EZ-Drive Installatio 


Moving EZ-Drive off a Seagate 
hard disc is quite straightforward. 
Here's a brief rundown of the proce- 
dure used for the Seagate ST31270A 
which has a formatted capacity of 
1.28Gb. 

First, you need a bootable floppy 
disc and this must obviously be cre- 
ated before you remove your old 
hard drive. You just put a blank floppy 
disc in drive A and type formatA: /S. 

After installing the Seagate drive, 
you then go to the PC’s CMOS setup 
menu (usually accessed by press- 
ing the De/ key during boot-up), then 
move to the hard disc setup sub- 
menu and select type 2. If this not 
available, you have to manually en- 
ter the following data: 615 cylinders, 
4 heads and 17 sectors. You then 
save and exit the CMOS setup. 

Note that some computers use an 
automatic setup system that will au- 
tomatically detect the above hard 


ups — make sure that you select the 
verify after backup option. It’s too late 
when you discover that you have a 
faulty floppy disc after your hard disc 
is dead and you can no longer re- 
cover data from it. 

If neither of the two above options 
appeal, then you can always make 
copies of your data files and reinstall 
all your applications. In fact, this is 
not a bad idea since it gives you a 
fresh installation to start with and gets 
ма of extraneous files that have been 
left over from old applications that 
have been deleted. 


Windows speed-up 

After the new hard disc has been 
installed, it is worthwhile setting up a 
permanent swapfile for Windows 3.1. 
To do this, launch Control Panel, dou- 
ble click the 386 Enhanced icon, then 
click Virtual Memory & click Change. 
You then select “permanent” from the 
resulting dialog box (under New 
Swapfile Settings). In most cases, you 
can use the swapfile size recom- 
mended by Windows. You should 
also check the 32-bit file access box. 

It's then just a matter of clicking 
OK and rebooting Windows so that 
the changes can take effect. 

Note that if you are using EZ-Drive, 


disc values for you. Note also that 
these values are only interim num- 
bers that allow you to access that 
section of the hard disc that con- 
tains the installation files. In reality, 
the Seagate ST31270a hard disc 
drive has 2485 cylinders, 16 heads 
and 63 sectors. 

The next step is to boot from the 
floppy disc, go to the prompt for the 
new drive and type seamove. This 
command will automatically copy the 
EZ-Drive software from the hard disc 
to the floppy disc. When it's finished, 
the Seamove program then erases 
all the files and the drive partition on 
the hard disc, so that it can later be 
formatted to full capacity. 

At this stage, you again reboot 
the PC from the floppy, type ez and 
press enter. You then select the 
“Fully Automatic Installation” option 
which automatically creates a sin- 
gle partition and formats the disc. 


then it is also necessary to install 
MH32BIT.386 if you want 32-bit disc 
access. This optional 32-bit disc ac- 
cess driver replaces the original Win- 
dows driver and is necessary to pre- 
vent error messages in older machines. 
Again, the exact procedure is set out 
in the installation guide that comes 
with the hard disc. 

If you are running Win95, then you 
can ignore such things as setting up 
permanent swapfiles and installing 32- 
bit disc access drivers. Win95 takes 
care of memory and disc access man- 
agement for you. 


Final comments 

The only major difference I have 
found when running EZ-Drive is that 
when I want to boot offa floppy drive, 
Ineed to wait until the message “Hold 
the Ctrl key down to boot from a 
floppy” flashes on the screen. In other 
respects, it seems to be extremely com- 
patible. 

Finally, if you ever want to disable 
EZ-Drive, first make a backup, then 
boot up from a floppy disc (with 
FDISK.EXE). When DOS is up and run- 
ning type FDISK/MBR. This will re- 
write the master boot record and al- 
low the drive to be used with a newer 
LBA motherboard, for example. SC 
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DICK SMITH 


Find А! You Need Right Here! 


_ | Pots 20k aS | 
| In packs of 10. a 


! 
MUST CLEAR! 
LIMITED STOCKS! 


| Multimeter 


| If you don't need accurate 
| measurement below 4 amps 
| in the 20 amp AC range, then 
| don't miss this huge array of 


i features at this 
Slide Pots | very special price. 


Assorted pack of 16. E 

саноо $495 | • Large 22mm display 

* 20 amp AC/DC current range 
* Auto power off & reset. 


* Logic test — 


* Capacitance meter 


Solenoid 
24V DC, 75mA. 


Cat P-9012 5250 


Biere 


* Transistor tester 
* Diode & continuity tester 


> | 
Black Fire Felt Tape Self- орка a рекоа $ 
Retardent Таре 4e xim Amalgamating Special Low Price 
20m roll x 19mm dia. Cat N-1375 Tape $795 | 


Blue Mini Strobe Light 
Can be mounted outside, making it 
instantly obvious where the alarm is. 
coming from when the alarm is triggered. 
65mm diameter. 

Cat L-6002 


$ $ 1495 
mi \ 180° PIR Detector WHER 
Can be wall, ceiling or corner 


Dick Smith Electronics Annual mounted. It offers 4 interchangeable 

Catalogue 1996/7 packed lenses so you can set it to focus onthe Small 

with our exciting range of rea of your choice and has Breadboard 
products and helpful | mmable pulse count for greater ^ Supplied as board only. 
information to help you find icy and fewer false alarms. 300 holes in 60 buses plus 
what you're looking for. tL-5 2 distribution buses. $ 495 
Check it out today! Cat Н-4035 


Exciting Kits For You To Build! 


Talking Electronics Steam Whistle 2 Knightrider Scan Kit Q 
Issue 1 Give your model boat or train that final touch Remember the car KIT in the TV series 
Contains 8 different projects including a with this distinctive-sounding steam whistle. Knightrider? With this kit you can simulate the KIT 
car tracker and With trimpots to create a two-chord whistle. that created all the interest in the first place. РСВ 
умна RECON. сараслог discharge Sound, you can adjust the tuning to suit your carries a row of 16 LEDs that scans back & forth 
eui unit for model model. Uses an LM380 Amplifier Ic capable continuously at a rate 
| railways! of delivering around 2W into a 4ohm that can be set by an on- 


board trimpot. Working 
voltage is between 9 & 
12V. Kit is supplied in 
short form with. 
components & PCB. 


Cat кз 52 750 


( Cat B-3626 loudspeaker. Kit is supplied in short form with 
‘components & PCB only. (Stándoff's shown 


В 5350 not supplied) 
= MEW Cat K-3021 — 
$1295 


Stroboscopic Tuner Kit 99 
Use the stroboscopic tuner as a reference 

to tune your musical instruments. Contains 

84 electronic notes with the beat frequency 
being displayed graphically on a ring of 

LEDs. Circuit allows you to dial up а note, 
then tune the instrument 
either visually or aurally. 
Complete with all 
‘components, case, PCB, 
hardware & pre-punched 
screened front front-panel. 
Cat K-5102 


Insulation Tester 99 
This high-voltage insulation tester measures 
resistance from 1 to 2200 giga ohms. It's battery 
powered and displays readout on а 10-step. LED 
display. Converter within the 

circuit produces either 100V, 

250V, 500V, 600V or 1000V DC. 

Test voltage accuracy less than 

5%; charging impedance 9.4M 

ohms; current drain 50mA @ 


Laser Pointer Kit V 
Lightweight & compact, this laser pointer 
has adjustable focus and 

output of «1mW. Laser module is 
pre-built & calibrated. Kit is supplied in 
full form with laser diode module, 
hardware, batteries & case. 


Cat K-1048 $6995 


June '96 | 1000V out. Supplied in full form 
$6495 with all components, hardware 
(including test leads), PCB, case 
Е & pre-punched INSULATION 
May '96 screen front panel | "тезтел 
Cat K-7002 
50W Stereo Amp 900m 


Features 50W RMS per channel into 8 ohm loads, it's ideal for home stereo systems. 
Protected against thermal runaway, shorts to power-supply rails, undervoltage supply rails, 
overvoltage from inductive loads and output short circuits. Amplfier provides pre-amp 
outputs and poweramp inputs on rear panel allowing other equipment to be connected in 
parallel such as additional amplifiers or sub-woofer amp. Kit is supplied in full form with all 
components, hardware, silk-screened solder-masked PCBs and pre-punched metal work 


and front panel. 
Cat К-5590 COMING NEXT MONTH! ЄЎ. June's $299 
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azine is now on sale at 


This mag New Zealand stores! 


* Realistic stereo performance 
* Low noise and distortion 

* Adjustable stereo effects 

* Runs from a 12V plugpack 


A high-performance 
stereo simulator 


This high performance stereo simulator uses 
a digital delay chip to convert any mono 
signal source into stereo. You can use it to 
enhance the sound from mono VCRs, AM 
tuners or electronic musical instruments. 


By JOHN CLARKE 


ТЕ you compare the sound from a 
mono source to that of stereo the dif- 
ference is easily perceived. Instead of 
appearing to come from a single point, 
the sound is dispersed over a wide 
field between the stereo speakers. Very 
few recordings these days are made 
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with ping pong ball effects whereby 
the sounds bounce from one channel 
to another and back again. Because of 
this, attempting to simulate stereo 
sound is a reasonably straightforward 
design exercise. 

In the past, the usual approach to 


producing a simulated stereo effect 
was to divide the mono signal into 
separate frequency bands and distrib- 
ute these into the left and right chan- 
nels. This frequency division was done 
by an array of filters which rejected 
certain bands in the audio spectrum 
for one channel but allowed them 
through for the other channel. The 
real drawback to this approach is that 
you need a fair few filters for a good 
result. 

Another method was to use bucket 
brigade delay chips but these are quite 
expensive, have high noise and dis- 
tortion and the overall result is me 
diocre. 

So how have we gone about it? Our 


task has been made easier by Dolby 
surround decoders which require 
high-performance digital delay chips. 
We have used one of these devices 
and the results are very good. 


How it works 


In essence, we use the delay chip to 
provide a "comb filter" effect. This 
chops the incoming audio signal into 
lots of very narrow frequency bands. 
The narrow frequency bands are sub- 
tracted from the mono signal and the 
result becomes the left simulated chan- 
nel. The difference between the simu- 
lated left channel and the incoming 
mono signal then becomes the right 
simulated channel. 

Fig.1 showsthe general arrangement 
of our stereo simulator. It has an input 
buffer IC1a and this feeds the delay 
chip IC2. It also drives one input of 
mixer IC1d while the delay chip drives 
the other input. The output of mixer 
IC1d becomes the right channel, 

For the left channel, the delay chip 
drives inverter IC1c and its output is 
mixed with the input mono signal 
before mixing with the buffered out- 
put mono signal in IC1b. 

This process of mixing a signal with 
an identical delayed version results 
in some frequencies being "in phase" 
and these pass through without at- 
tenuation. Other frequencies are can- 
celled out because they are "ош of 
phase". 

If the delay chip is set at 1.5 milli- 
seconds, for example, the input signal 
will be in phase with the delayed out- 
put at 666Hz (1/1.5ms), 1.333kHz, 
1.999kHz and so on. Thus, these fre- 
quencies will pass through to the right 
channel. For the left channel, the in- 
verted signals are out of phase at 
666Hz, 1.333kHz and so on and these 
frequencies will coincide with a dip 
in the response. 

Conversely, signals at 333Hz, 999Hz, 
1.666kHz, etc will pass through to the 
left channel but will have dips in the 
right channel. Fig.2 shows the fre- 
quency response for the left and right 
channels. The solid curve is the right 
channel while the dotted curve is the 
left channel. 

Note that the notches at the lower 
frequencies (333Hz, 666Hz, 999Hz, 
etc) are very deep while at higher 
frequencies the notch depth becomes 
progressively less. 

Looking at the responses of Fig.2, it 
is easy to see where the term “comb 
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Fig.1: the stereo simulator has an input buffer (IC1a) and this feeds the 
delay chip (IC2). The delayed signal is then mixed with the buffered 
input signal to produce the right channel. The left channel is produced 
by mixing an inverted delay signal with the buffered input signal. 
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filter" came from — all those notches 
look like the teeth of a comb. 

Mind you, Fig.2 shows just one pos- 
sible set of frequency responses. It 
corresponds o а delay setting of 1.5ms. 
You can also select delays anywhere 
between 0.5ms and 4ms, in steps of 
0.5ms, and each of these settings will 
have its own characteristic “comb fil- 
ter" effect. 


Circuit description 

We have used the M65830P digital 
delay IC from Mitsubishi as the heart 
of the circuit. This is the same delay 


chip as used in the Dolby Pro Logic 
Surround Sound Decoder, as pub- 
lished in the November & December 
1995 issue of SILICON CHIP. 

The delay chip works by first con- 
verting the incoming analog signal to 
a digital format which is then clocked 
into memory. This digital signal is 
then clocked out at the end of the 
delay period and converted back to an 
analog form. The chip is timed by a 
2MHz crystal oscillator to provide a 
500kHz sampling rate. In the Dolby 
Surround Sound Decoder, we used a 
microprocessor to control the delay 


[AUDIO PRECISION STEREO AMPL(dB) & АМРЦОВО vs FREQ(Hz) 


21 MAR 96 12:18:53 
y 00 


| 4e 


-40.0 


20 100 


1k 10k 


20k 


Fig.2: those “comb filter” effects are the frequency response curves for the left 
and right channels. The solid curve is the right channel while the dotted curve 
is the left channel. 
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chip but in this circuit we use three 
low costCMOS ICs. These are required. 
because the M65830P gets its delay 
setting instructions each time itis pow- 
ered up. 

The full circuit of the Stereo Simu- 
lator is shown in Fig.3. The mono 
input signal is AC-coupled into unity 
gain buffer IC1a via a 2.2uF capacitor. 
IC1a then drives mixers IC1b & IC1d. 
and the delay chip, IC2. The signal to 
1С2 is AC-coupled to its pin 23 via a 
low-pass filter comprising the 39kQ 
and 18kQ resistors and the 560pF and 
150pF capacitors. This filter rolls off 
signals above about 15kHz to prevent 
higher frequencies affecting the dig- 
ital conversion and causing spurious 
effects in the output. 

The capacitors at pins 17, 18 and 20 
control the rate of delta modulation 
which is the type of analog to digital 
conversion used in IC2. Similarly, the 
.068uF capacitor at pin 16 controls 
the digital to analog conversion out- 
put signal appearing at pin 15. This 
output is applied to another 15kHz 
filter comprising two 39kQ resistors, 
an 18kQ resistor and 560pF and 150рЕ 
capacitors. 

The output of IC2 is then AC-cou- 
pled to inverter IC1c and mixer IC1d 
via a 4.7НЕ capacitor, 

1С1Ь & IC1d mix the signals applied 
to their inverting inputs via 10kQ re- 
sistors. Their outputs at pins 1 & 7 
become the left and right simulated 
stereo channels, 

All four op amps in IC1 are biased 
to +6V by a voltage divider consisting 
of two 10kQ resistors across the 12V 
supply rail. 


Delay selection 


IC2's delay is controlled by CMOS 
chips IC3-IC6. Each time IC2 is pow- 
ered up it automatically resets itselfto 
provide a 20ms delay. This is much 
too long for this application so we 
need to set it by feeding a serial data 
stream to the Data input at pin 6. This 


Fig.3 (left): the heart of this circuit is 
the Mitsubishi M65830P digital delay 
chip. Each time it is powered up it 
needs a stream of serial data to set its 
delay time. It can be set for between 
0.5ms and 4.0ms using a DIP switch 
(see Table 1). Once data has been sent 
to IC2, CMOS chips IC3, IC4 and ІС5 
are effectively out of circuit. 


Tek Run: 50К5/5 
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Fig.4: taken from a Tektronix TDS360 200MHz digital scope, this printout 
shows the timing of the SCK (top), Data, (serial clock) and REQ (request) lines 
to IC2. This data is sent once to the delay chip each time it is powered up. 


data is clocked in at each negative 
transition of the SCK input and ac- 
cepted on the rising edge of the REQ 
input. The serial data stream must 
include various mute, sleep and ad- 
dress codes as well as the delay infor- 
mation before IC2 will respond. 

Fig.4 shows the timing of the Data, 
SCK (serial clock) and REQ (request) 
lines to IC2. What happens is that 
when the REQ line goes low (lower 
trace), the serial data block (centre 
trace) can be clocked in. In the time 
that the REQ line is low, there are 12 
clock pulses and these clock in the 
respective data levels. Our data line 
shows two positive pulses in the data 
line but this is not the case as the data 
stream actually contains 12 separate 
codes which can be high or low. 

On the first clock pulse, the sleep 


erformance 


- (see graphs) 
... 9688 unweighted (22Hz to 22kHz); -100dB 


Frequency Response... 


Signal-to-Noise Ratio 


data is fed in and this must be a low. 
The following six codes are for delay 
selection while the next three are the 
low mute, ID1 and ID2 (identification 
codes). The last two codes are high for 
the ID3 and ID4 identification signals. 
For the ID4 code to be valid, pin 7 of 
1С2 must be also high. 

With all this data complexity, it is 
easy to see why a microprocessor is 
the most elegant solution in Dolby 
Prologic decoders, particularly when 
it can provide a lot of other functions 
as well. 

IC5, а 74HC165 serial shift register 
with parallel load inputs, is used to 
supply the first eight bits of data. This 
has the advantage that the data can be 
initially set by parallel load inputs 
(inputs A-H). The E, F and G inputs 
are connected to a DIP switch to allow 


A-weighted, with respect to 1V RMS. 


Harmonic Distortion ..... 
Maximum Input Signal .... 


‚--<0.5% at 1kHz and 1V RMS 
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Above: bird's eye view of the Stereo Simulator – there is not much wiring to be 
done. Note that shielded cable is used for the connections between the board 
and the RCA sockets. 


Another view of the assembled PC board, prior to installation in the case. Take 
care to ensure that all ICs are correctly oriented. 


the delay to be selected. IC3 and IC4 
are used to control IC5. 

103 is а 4060 binary counter which 
has its own oscillator, set by the com- 
ponents connected between pins 9, 
10 & 11. IC3 supplies the clock signal 
for IC2 at its Q4 output. Its Q5 output 
at pin 5 is inverted by IC6a to drive 
124, a 4022 divide-by-8 counter which 
has eight outputs, Og to О. We use 
the О; output to drive the serial input 
of IC5. Finally, we use the Оң output 
of IC5 to drive the data input of IC2. 

When the "6" output of IC4 goes 
high after 12 counts of SCK, IC3 is 
reset, the REQ line goes high and 1С5 
is set into the load position with alow 
pin 1. 

At power up, the 47НЕ capacitor at 
the input of Schmitt NAND gate IC6b 
is high and its outputis low. When the 
capacitor charges, the pin 3 output 
goes high to apply a short positive 
pulse to the reset input of IC4 via the 
.001uF capacitor. This resets IC4 and 
the code is fed to IC2. 

The resultant waveforms are shown 
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Fig.5: the parts layout and wiring diagram for the Stereo Simulator. Note 
that the input and output leads are wired in shielded cable. 


in Fig.4, as previously discussed. 
Note that once the “6” output of IC4 
goes high, it also pulls the reset line of 
IC3 high and this stops any further 
data being sent. Thus, IC3, IC4 and 
IC5 serve no further purpose until the 
circuit is powered up the next time. 
That completes the circuit descrip- 
tion except for the power supply. This 


uses an AC plugpack fed to a bridge 
rectifier (BR1) and а 470pF filter 
capacitor. A 12V regulator supplies 
power for the op amps in 101 while a 
5V regulator supplies the rest of the 
circuit. 


Construction 
The Stereo Simulator is assembled 


PARTS LIST 


1 PC board, code 01406961, 100 
x 100mm 

1 plastic case, 111 x 45 x 140mm, 
Arista UB14 

1 front panel label, 95 x 33mm 

1 rear panel label, 95 x 33mm 

1 12VAC 300mA plugpack 

1 SPDT toggle switch (S1) 

1 4-way DIP switch (DIP1-DIP3) 

1 2MHz crystal (X1) 

3 panel mount RCA sockets 

1 insulated panel mount DC 
Socket 

1 5mm ID rubber grommet 

1 400mm length of hook-up wire 

1 150mm length of shielded cable 

1 250mm length of tinned copper 
wire 

7 PC stakes 


Semiconductors 

1 TLO74, LF347 quad op amp 
(IC1) 

1 M65830P digital delay (IC2) 

1 4060 binary counter (IC3) 

1 4022 divide by-8 counter (IC4) 

1 74HC165 8-bit shift register 
(IC5) 

1 4093 quad 2-input Schmitt 
NAND gate (IC6) 

1 7805 5V regulator (REG1) 

1 7812 12V regulator (REG2) 

1 1B04 bridge rectifier (BR1) 

1 1N914, 1N4148 signal diode 


(01) 
13mm red LED (LED1) 


itors 
1 470ЦР 16VW PC electrolytic 
3 100uF 16VW PC electrolytic 
2 47uF 16VW PC electrolytic 
5 10ЦЕ 16VW PC electrolytic 
24.7uF 16VW PC electrolytic 
12.2uF 16VW PC electrolytic 
3 0.1uF MKT polyester 
2 .068uF MKT polyester 
1.012uF MKT polyester 
1.001uF MKT polyester 


3 560pF MKT polyester ог 
ceramic 
2 150pF ceramic 
2 100pF ceramic 
Resistors (0.25W 1%) 
11MO 11 10kQ. 
1 100kQ. 34.7kQ 
4 47KO 122kQ 
439kQ 31000 
122kQ 1332 
218kQ 1100 
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onto a PC measuring 100 x 100mm 
and coded 01406961. Our prototype 
was housed in an Arista UB14 plastic 
case measuring 111 x 45 x 140mm. 
Self-adhesive labels, were fitted to the 
front and rear panels. 

The full wiring details and compo- 
nent overlay for the PC board are 
shown in Fig.5. 

You can start construction by check- 
ingthe PC board against the published 
pattern of Fig.6. Fix any broken tracks 
or shorts that may be evident. Now 
insert the ICs, diode, resistors and links 
in the locations shown. Take care with 
the orientation of the ICs, noting that 
IC1 is oriented differently to the oth- 
ers, 


DIP Switch Settings 


A view of the Stereo 
Simulator with the 
top removed and 
showing the inside 
of the rear panel. 


DIP1 | DIP2 | DIP3 
on on on 
on on off 
on off on 
on off off 
off on on 
off on off 
off off on 
off off off 


The accompanying resistor colour 
code chart should be used when se- 
lecting each resistor value. Alterna- 


This DIP switch can be used to change 
the delay chip's setting and thus the 
stereo effect. Use Table 1 at left to set 
the DIP switches. 


tively, use а digital multimeter to meas- 
ure each resistor before it is fitted into 
the board. 


RESISTOR COLOUR CODES 

a No. Value 4-Band Code (1%) 

о 1 1MQ brown black green brown 

Q d 100kQ brown black yellow brown 

a 4 47ко yellow violet orange brown 

о 4 39ko orange white orange brown 

о 1 22к0 red red orange brown 

а 2 18kQ brown grey orange brown 

Q 1 10kQ brown black orange brown 

а 3 47ко yellow violet red brown 

u 1 2.2kQ red red red brown 

a 3 1000 brown black brown brown 

a 1 330 orange orange black brown 

a 1 100 brown black black brown 
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5-Band Code (1%) 

brown black black yellow brown 
brown black black orange brown 
yellow violet black red brown 
orange white black red brown 
red red black red brown 

brown grey black red brown 
brown black black red brown 
yellow violet black brown brown 
red red black brown brown 
brown black black black brown 
orange orange black gold brown 
brown black black gold brown 


CAPACITOR CODES 

Value ТЕС Сойе EIA Code 
ОЛЕ 100n 104 
.068uF 68n 683 
-012uF 12n 123 
001nF 1n 102 
560pF 560p 561 
150pF — 150p 151 
100pF 100p 101 


a 
a 
a 
а 
n 
а 
a 
a 


Seven PC stakes will need to be 
fitted to the board. This done, insert 
and solder in the capacitors taking 
care to orient the electrolytics with 
correct polarity. Next, fit the 3-termi- 
nal regulators and make sure you in- 
sert the 7812 (REG2) into the location 
nearest LED1. Insert the DIP switch, 
crystal and bridge rectifier. The LED 
is mounted without shortening its 
leads and is bent over at right angles 
to insert into the front panel hole. 

The PC board is fitted into the case 
and secured with four self-tapping 
screws into integral standoffs in the 
base. Affix the adhesive labels to the 
front and rear panels and drill out the 
holes for the power switch and LED 
on the front panel and for the RCA 
sockets and DC socket on the rear 
panel. A 3mm hole is required for the 
LED. 

Note that the DC socket must be 
insulated from the metal rear panel to 
prevent shorting the AC plugpack to 
ground. On our prototype, we fitted 
the DC socket inside a 5mm ID grom- 
met and then secured it with a nut 
after shaving the grommet thinner with 
a sharp utility knife. 

After fitting the front and rear pan- 
els, the final wiring can be done. Use 
short lengths of shielded cable for the 
input and output connections. The 
connections from the DC socket to the 
switch and PC board are made with 
hook-up wire. 

Apply power and use a multimeter 
to check that pin 4 of IC1 is at +12V. 
Pin 16 of IC3, IC4 & IC5, pin 14 of IC6 
and pin 24 of IC2 should all be at +5V. 
Ifthe LED does not light, it is probably 
connected the wrong way around. 


Testing 

To test the Stereo Simulator, con- 
nect the mono input to the mono out- 
put of your VCR and the stereo out- 
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Fig. 
the front and rear panels. 


: these full-size artworks can be used as drilling templates for 


puts to the left and right inputs on 
your amplifier. This done, set DIP1, 
DIP2 and DIP3 on, apply power and 
listen to the stereo effect. 

Now set DIP 1 offand switch off the 
power. Reapply power after about 10 
seconds and check that the stereo ef- 
fect has changed. If that is the case, 


the circuit is working correctly and 
you can experiment with the delay 
settings. Table 1 table shows the delay 
versus frequency bands for various 
settings of DIP1-DIP3. We found that 
the most satisfying stereo effect was 
obtained with the delay set to either 
2ms ог 2.5ms. sc 
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SENSITIVITY 


Build a rope light for 
party fun & frolic 


You've seen those rope lights at discos 
and in shop displays. Now you can build 
your own with some plastic tubing, a 
bunch of lights and a simple driving 


circuit. 


Design by ROBERT RIEDE 


Rope Lights are quite intriguing to 
look at but essentially they are just 
another form of light chaser. This one 
is based on 12V lamps which are 
driven by SCRs (silicon controlled 
rectifiers). The circuit has two refine- 
ments though. As well as have a vari- 
able spood it built-in electret 
microphone to provide triggering from 
the beat ofthe music— each beat ofthe 
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drums is seen to move the rope lights 
on by one step 

Asis usual with most light chasers, 
the circuit of this Rope Light is fairly 
simple, although it does have a few 
interesting twists (no pun intended). 
For example, it uses a programmable 
unijunction transistor, a device rarely 
seen these days, and as already men- 
tioned, it uses SCRs instead of transis- 


tors to drive the low voltage lights. 
Have a look at the circuit of Fig.1. 
The core of the circuit is the 4017 
decade counter, It is clocked by tran- 
sistor Q3 and four of its outputs are 
used to control lamps. Its fifth output, 
DO4, is used to drive its reset line. 
Each of the four outputs of IC1 drives 
the gate of an SCR so that while ever 
an output is high, its respective SCR 
will be turned on to drive its lamps. 
The lamps are not supplied from риге 
DC because if they were, the SCRs 
would be unable to turn off. Instead, 
the lamps are fed raw DC from the 
bridge rectifier (diodes D1-D4) and 
the 12VAC plugpack transformer. 
The beauty of this arrangement is 
that the SCRs are relatively cheap and 
it avoids the need for expensive elec- 
trolytic filter capacitors. 
The SCRs are also ideally suited for 


turning incandescent lamps on and off. The 
specified C106s have a rating of 4A RMS and 
a whopping peak repetitive surge current rat- 
ing of 75A. This makes the C106 far more 
rugged than any equivalent 4A transistor and 
it easily handles the repetitive surges of the 
incandescent lamps. It also means that the 
circuit has no need of such niceties as fila- 
ment preheating. 


PUT clock generator 


Instead of using a 555 or other pulse genera- 
tor IC to provide the clock source for IC1, this 
circuit uses a programmable unijunction tran- 
sistor or PUT. Essentially, this can be regarded 
as an "anode gate SCR"; it turns on whenever 
the anode voltage is higher than the gate. The 
PUT is wired as a relaxation oscillator which 
produces very brief positive pulses at its gate 
at a rate determined by potentiometer VR2, 
resistor R11 and capacitor C8. 

The beauty of the PUT oscillator compared 
with, say, a 4093 Schmitt trigger oscillator, is 
that its frequency is highly predictable. This 
is not really an issue in this application but it 
means that the PUT is still a valid approach. 

Each time the PUT produces a pulse at its 
cathode it turns on transistor Q3 and this 
drives the clock input of IC1. 

So why have the two transistors and other 
circuitry which appears to control the PUT? 
The answer is that this part of the circuit 
provides beat synchronisation of the lights, 
via the electret microphone. 

The electret microphone is biased from the 
DC supply via the 3.3kQ resistor R1 and its 
signal is coupled to the base of Q1. Q1 and Q2 
operate as simple common-emitter amplifiers 
with no feedback. Q2 has a gain of about 20 
(ie, 10kQ/470Q) while Q1's gain is adjustable 
up to a maximum figure of 20. This only 
applies to low frequencies (bass) since the 
high frequency gain is severely curtailed by 
the .068uF capacitors, C4 & C5. The resultant 
bass signal at the collector of Q2 swings high 
and low, pulling the gate of PUT1 with it. 

When the audio signal swings high, there is 
no effect on PUT1 but when the gate of PUT1 
is pulled low, its anode is liable to be higher 
than the gate and so it turns on to clock IC1 on 
by another step. This process means that the 
clocking of IC1 is effectively synchronised to 
the bass beat of the music. 


Construction 

There are two aspects of the construction 
for this project: the assembly of the controller 
and wiring up the "rope" in its plastic tube. 
We'll deal with the controller first. It uses a PC 


board measuring 53 x 82mm and is housed in 
а plastic utility box measuring 129 x 68 x 
42mm. 

Before inserting any components, check the 
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Fig.1: this circuit is essentially a chaser. Four outputs from IC1 are cycled continuously and drive four SCRs. Each 
SCR drives a bank of incandescent lamps from rectified but unfiltered DC. The PUT provides the clock oscillator for 


IC1 and is synchronised to the bass beat of the music by the electret 
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board for апу defects such as undrilled 
holes or breaks and shorts between 
tracks. If any are found they should be 
fixed before proceeding further. Then 
start by inserting and soldering the 
small components such as resistors 
and diodes. Then insert the capaci- 
tors and transistors, making sure that 
the semiconductors and electrolytic 
capacitors are installed the right way 
around. Finally, install the IC and the 
four SCRs. No heatsinks are required 
for the latter components. 

You will need to drill three holes in 
the lid of the case, one for the electret 
microphone insert and one each for 
the sensitivity and rate controls, VR1 
& VR2. You will also need to drill one 
hole in each end of the case, to take 
the power input and output cables. 

There is no need to run shielded 
Fig.2: follow this diagram when building the PC board and take care cables to the electret microphone or to 
with component polarity. No heatsinks are required for the four SCRs. the potentiometers VR1 & VR2 — ordi- 
nary hook-up wire will suffice. Our 
prototype had the electret fixed to the 
lid of the case with a blob of epoxy 
adhesive — a fairly crude but perma- 
nent approach. 


Checking the board 

Once the wiring is complete, you 
will want to check the circuit opera- 
tion with just four lamps connected. 
To do this, wire up one side of a mini- 
ature 12V lamp to each of the SCR 
outputs. The other side of each lamp 
then connects to the common line from 
the board; this actually connects to 
the +V unfiltered DC line. Now con- 
nect a 12V plugpack and switch on. 

Check with your multimeter for the 


ЖЫ 
; M чекти i 
з З f +5.6V across 201 and at 

The Rope Light consists of a length of plastic tubing wi presence 
loom at intervals of about every 30cm or so. р de! of IGi. The lamps eue ud 
switching on and off at arate which is 


variable by VR2, Try tapping the lid of 


the case with a pencil or your finger 


nail. Each time you do so, a lamp 
should switch off and another should 
switch on. If all these checks are OK. 
then the board is functioning correctly. 


@ ; em | 
мс C | 


SENSITIVITY RATE 


© 


| 

| 
| Rope light assembly 

There аге several ways of approach- 

ing the assembly of the rope light but 

regardless of how you do it, there will 

be a number of common aspects. You 

need a length of 12mm OD clear plas- 


tic tubing, say 6-7 metres. You will 
ROPE || || [ E | need at least 5-8 times that length of 
=== ly = hook-up wire and you will need 60 or 


— | more miniature incandescent lamps, 


in at least four colours. 


Fig.3: actual size artwork for the front panel. Since there are five outputs from 
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Two pots with knobs... 
Case to suit board... 
16VAC 1.5A plugpack . z 
7 metre assembled Rope Light . 
60 miniature coloured lamps .. 
Postage & packing ... 


7910. 


Kit Availability 


Kits for the Rope Light described in this article are available from Oatley 
Electronics who own the design copyright. The pricing details are as follows: 


PC board with all on board components 


For further information on pricing and availability, contact Oatley Electron- 
ics, PO Box 89, Oatley NSW 2223. Phone (02) 579 4985 or fax (02) 570 


-.. $24.00 


Inside the box, showing details of the PC board and its wiring. The controller 
has only two knobs, one for the rate at which the lamps switch on and the other 
a sensitivity control for the inbuilt electret microphone. 


the controller PC board, you might 
think that five wires inside rope light 
cable would be adequate but that de- 
pends on the cross-section of the hook- 
up wire and the current rating of the 
lamps. If you use very light duty hook- 
up wire, (ie, 10 or 13 strands of 
0.12mm) it should be capable of car- 
rying about 500mA on a continuous 
basis. 

That means you could use one hook- 


up wire for each output, up to a maxi- 
mum lamp load of say 1A, on the 
basis that the duty cycle is 2596; ie, 
each lamp is on for 25% of the time. 
However, since the common cable car- 
ries current for 10096 of the time, you 
would need to run two or three cables 
together, so you would have a maxi- 
mum of six or seven wires in the rope. 
All these can be wired up to a 6-way 
Molex socket. This then mates to a 6- 


PARTS LIST 

1 PC board, 53 x 82mm (from 
Oatley electronics) 

1 plastic utility case, 129 x 68 x 
42mm 

1 12VAC 1.5A plugpack 
transformer 

6 metres 12mm OD clear plastic 
tubing 

Miniature 12V coloured 
incandescent lamps (see text) 

1 6-way Molex plug 

1 6-way Molex socket 

2 knobs 

1 10kQ linear potentiometer (VR1) 

12.2MQ linear potentiometer 
(VR2) 


Semiconductors 

1 4017 decade counter (121) 

2 ВС548 NPN transistors 
(Q1,Q3) 

1 BC558 PNP transistor (Q2) 

1 2N6028 programmable 
unijunction transistor (PUT1) 

4 С10601 silicon controlled 
rectifiers (SCR1-4) 

5 GIG silicon rectifier diodes 
(D1-D5) 

1 5.6V 400mW zener diode (201) 

1 electret microphone 


Capacitors 

6 100uF 25VW electrolytic 
10.47uF monolithic 

7 .068uF ceramic 


Resistors (0.25W, 5%) 


1 220kQ 7 3.3kQ 
1150kQ. 54700 
156kQ 11000 
410kQ 


Miscellaneous 
Hook-up wire, cable ties, solder, 
plastic sleeving. 


way cable and plug from the control- 
ler. 

1f you want to double the length of 
the rope light, the far end of the cable 
can terminate in a Molex plug which 
can then mate up to a further length of 
rope light. However, if you do this, 
you will need to use heavier duty 
hook-up wire or double up on the 
light duty hook-up wires. 

On theother hand, if you don't fancy 
making your own rope light cables, 
you can buy them ready-made from. 
Oatley Electronics. sc 
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МУ Огїапа being fitted ош at the Meyer 
shipyard in Papenburg, Germany. The vessel's 
hybrid drive system allows five different 
operating modes, combining diesel engines and 
electric motors. The drive system can deliver a 


total of 48,150kW for the ship's propulsion. 


‘MV Oriana’: luxury 
and technology afloat 


Most people who see the new P&O passenger 
ship “Oriana” will be impressed by its 
luxurious appointments but its electrical 
equipment is just as impressive. It uses 
hybrid-electric propulsion and is powered by 


up to six diesel engines. 


With a gross registered tonnage of 
69,153 and a length of 260 metres, the 
luxury liner “MV Oriana” is among 
the largest passenger vessels ever to 
have been built in a German shipyard. 
The prestigious order was awarded to 
Jos. L. Meyer GmbH & Co, Papenburg, 
by the Peninsular & Oriental Steam- 
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ship Co (P&O Cruises) of Southamp- 
ton, UK. 

ABB Industrietechnik's Marine Di- 
vision in Hamburg supplied the main 
electrical equipment for the vessel, 
which is also the fastest cruise liner to 
have been built in the last 25 years. 

The vessel. which was built at the 


Meyer shipyard in Germany, in the 
world's largest (370m long) covered 
dry dock, had its keel laid in mid- 
March, 1993 and was ready to leave 
the dock on July 30th, 1994. The 
Orianalef Southampton on its maiden 
voyage in April 1995, on a cruise that 
took it to the Canary Islands, Morocco, 
Gibraltar and Portugal. 

Oriana has a crew of 760 and will 
normally carry 1,760 passengers 
(maximum capacity 1,975). It has an 
overall length of 260 metres, a beam of 
32.2 metres and a maximum draught 
of 7.9m. At 69,153 tonnes gross, it 
even surpasses Cunard’s Queen Eliza- 
beth 2 (69.053 tonnes). 

This puts the Oriana among the 
largest passenger vessels operating in 


One of the two 5.25MW shaft generators which can also 
run as motors for ship propulsion. Their output is rated 


at 6.6kV 60Hz. 


the world today. Despite its impres- 
sive size, it is able to pass through the 
Panama Canal. 

Oriana has a top speed of more than 
26 knots (approximately 48km/h), 
making it the fastest cruise vessel to 
have been built in the last 25 years. 
For passenger comfort, cruise ships 
normally travel at speeds under rather 
than over 20 knots, so the Oriana will 
rarely make use of this top speed. 


The ship has 13 decks, 11 of them 
passenger decks. The total number of 
cabins is 914, more than half (594) of 
which offer a view (118 have a bal- 
cony). There are eight suites and 16 
luxury cabins. Eight of the cabins are 
specially equipped for handicapped 
people. 


Fire protection 
Fire is one of the greatest hazards to 


Four 5.25MW diesel-generator sets work with the two shaft 
generators to produce the ship's electricity supply. The total 
installed generator rating is 31.5MW. The machines are 
brushless, self-excited and self-regulating. 


ships at sea. Oriana has been designed 
for maximum safety in the event of 
emergencies. For example, the ship 
has seven fire zones and is divided 
into 16 watertight sections for full com- 
pliance with the latest fire protection 
and fire-fighting regulations. In addi- 
tion, watertight fire-doors are built into 
the bulkhead deck, 

A total of 3,700 fire detectors are 
installed throughout the ship. Indi- 


Shaft Diesel Diesel Diesel Diesel Shaft 
generator gener- gener- gener- gener- generator 
motori — ator 1 ator 2 ator 3 ator4 — motor2 

© 2. [S 
peni uita E } 1 
Engine cS Eu Engine 
room 
M ) substation arth Earth арке M 
P-feed Ded OF Р tans. - eom S-feed 

Bow Bow P-feed S-feed Bow Stern 

thruster 1 thruster 3 Emergency E Emergency thruster2  thruster 
> switchboard pressor 3 pressor 2 switchboard 
P-feed S-feed 


This is a single-line diagram of the ship's power supply, showing the diesel-generator sets and the drives for the 


bow and stern thrusters. 
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The МУ Oriana is Р&О Cruises' newest luxury liner. The 
ship, which has fin stabilisers and is fully air-conditioned, 

carries 1760 passengers and a crew of 760. The top speed of 
the 260 metres long and 32.2 metres wide vessel is 26 knots. 


vidually addressable, they allow any 
fire to be pinpointed from the bridge, 
engine control room or fire protection 
centre, Monitors provide the crew with 
a good overview of the different sec- 
tions of the ship and enable relevant 
information to be accessed quickly. If 
a fire alarm is not acknowledged 
within a preset time, a signal is given 
to begin preprogrammed fire-fighting 
measures. 

Two pontoons built into each side 
of the ship’s hull can be swung out for 
easy boarding of the tenders. Four au- 
tomatic gangways are provided for 
disembarking on land. 


Fin stabilisers 


Integrated fin stabilisers effectively 
reduce the ship’s rolling motion, by 
up to 90 percent at a speed of 19 
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knots, as claimed by the shipyard. 
Fitted as standard to most passenger 
ships, fin stabilisers are hydraulically 
operated and have a similar effect to 
the ailerons їп а plane’s wing, literally 
flying the ship's hull as it moves 
through the water. 

The Oriana is fitted with two four- 
bladed controllable pitch propellers 
5.8m in diameter, three bow thrusters 
and one stern thruster (each rated at 
1,500kW) as well as two spade rud- 
ders in the thrust stream. These can 
be operated by the helmsman, using a 
central joystick, either together or in- 
dividually. 


Engine room 

The Oriana's main propulsion sys- 
tem consists of two 11,925kW and 
two 7,950kW four-stroke diesel en- 


gines (MAN B&W L58/64), the former 
with nine and the latter with six cyl- 
inders. The engines are grouped in 
pairs in a so-called "father and son" 
arrangement, to act via couplings on a 
gearbox which reduces the drive speed 
from 428 RPM to 127.6 RPM for the 
controllable pitch propellers. 

In addition, each gearbox is 
equipped with an ABB shaft genera- 
tor which can produce up to 5.25MW 
of electrical energy. The two synchro- 
nous generators are each rated at 6.6kV 
and 60Hz, for a rotational speed of 
1,200 RPM. 

The shaft generators can also be 
used as motors, being coupled via the 
gearing to the drive shaft. In this case, 
the electrical power is taken from the 
auxiliary generators. Thus, five differ- 
ent modes of propulsion are possible: 


Main diesel engines ("fathers"): 
2x 11,925kW. 

Main diesel engines ("sons"): 
2 x 7,950kW. 

Shaft generators as motors: 
2 x 4,200kW. 

АП main diesel engines: 
39,750kW. 

Main diesels plus shaft genera- 
tors: 48,150kW. 

The smaller main diesel en- 
gines, the “sons”, can also be used 
independently of the propeller 
system to drive just the shaft gen- 
erators. 

Apart from the two shaft gen- 
erators, there also are four MAN 
B&W 5.25MW auxiliary diesel- 
generator sets that provide the 


1 The Terrace, with whirlpool 


2 Children's play area and 
paddling pool, next to it Peter 
Pan's playroom 


3 Pacific Lounge, with stage and 
dance floor 


4 The Oriental Restaurant 
5 The Terrace Bar 


6 The Conservatory, restaurant 
with outdoor seating 


7 Decibels and Outer Space, 
teenager's room with video 
games 


8 The Lord's Tavern 
9 Chaplin Cinema 
10 The Crystal Pool 


11 Crichton's, for card games, next 
to itthe Thackeray Library 


12 Harlequin's Night Club 
13 The Peninsular Restaurant 


14 Deck games area (tennis, 
shuffleboard, golf, quoits and 
clay-pigeon shooting) 


15 Pontoons for easy boarding ог 
tenders 


16 Anderson's club bar 
17 Monte Carlo Club, casino 


18 Curzon Room, saloon with 
evening entertainment 


19 Royal Court and Knightsbridge — 
shopping on two levels 


20 Tiffany Court and Bar, top level of 
an atrium rising over four decks, 
with waterfall 


21 The Riviera Pool, with two. 
whirlpools 


22 The Riviera Bar 


23 Oasis, fitness centre with aerobics 
area, gymnastics room, whirl- 
pools, sauna, massage room, 
beauty salon, hairdressers and 
bar 


24 The Crow's Nest, saloon and bar 
with panoramic view 


25 Iberia Room, VIP area next to 
Crow's Nest 


26 Theatre Royal 


three 1,500kW 3-phase induction mo- 
tors. An identical 1,500kW induction 
motor is used to drive the stern 


generating set with a 997kW genera- 
tor provides back-up in emergencies. 
The bow thrusters are driven by 


ship's 6.6kV 60Hz electricity supply. 
These bring the total available genera- 
tor capacity up to 31.5MW. A standby 
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The main switchboard for the ship's 6.6kV power supply. It employs SF6-gas 


puffer circuit-breakers. 


thruster. For these machines, ABB has 
installed two metal-enclosed switch- 
boards with built-in starting transform- 
ers, vacuum contactors and program- 
mable controllers. 

The compressors for the air-condi- 
tioning systems are driven by three 3- 
phase AC induction motors, also from. 
ABB. 


Main switchboard 
A main switchboard consisting of 


30 panels distributes the 6.6kV pro- 
duced by the four diesel-generator sets 
and the two shaft generators. The 
switchgear uses SF6-gas (silicon hexa- 
fluoride) puffer circuit-breakers which 
allows it to be installed in confined 
spaces. 

Each of the switchboard panels is 
divided into metal clad compartments 
(for the bus-bars, cable connections, 
circuit-breaker, voltage transformers 
and instruments). Interlocks ensure 


Each of the 6.6kV. 
deck substations has 
two disconnectors for 
opening the ring 
network on both 
sides of damaged 
equipment or for 
isolating parts of the 
network which need 
to be serviced. A 
fuse-switch, via 
which power is fed to 
the transformers for 
the low-voltage 
network, is also 
included. 


trouble-free switching. Mechanical 
contact position indicators and inspec- 
tion windows have been added to en- 
sure maximum safety for the person- 
nel. This type of switchgear is cur- 
rently in use on many new cruise ships 
in operation all over the world. 

The entire power supply is control- 
led by a management system from 
ABB's marine division in Hamburg. 
Its duties include the automatic con- 
nection of the thrusters, the air-condi- 
tioning plant’s compressor and other 
major power consumers. ABB devel- 
oped this system especially for power 
plants on large ships. 


Control panels 


Each of the generator control pan- 
els has a display that shows all the 
important operating data, including 
the voltage, current, power frequency 
and power factor. A second display 
on the panel gives the following infor- 
mation: 

* Status of the diesel-generator set; 

• Measured generator data; eg, revs/ 
min, temperature, etc; 

• Alarms triggered; 

* Status of the overall plant. 

The emergency switchboard con- 
sists of nine panels. The emergency 
power supply operates at the voltage 
levels 660VAC, 440VAC, 220VAC and 
220VDC/110VAC. 

A total of seven substations are in- 
stalled on the decks. Comprising 24 
panels in all, they distribute electrical 
power in a 6.6kV ring network. Each 
of the deck stations has two discon- 
nectors; eg, for opening the ring on 
both sides of damaged equipment, or 
for isolating parts of the network on 
which service work has to be carried 
out. Each station also hasa fuse-switch 
forthe transformers to the low voltage 
network. 

Another seven substations are in- 
stalled on the decks for the low volt- 
age distribution. With a total of 30 
panels, they supply power at voltages 
of 660VAC, 440VAC, 220VAC, 220VDC 
and 110VAC. 

However else you may regard the 
Oriana, as a luxury liner, floating ho- 
tel or whatever, it also has a very large 
energy distribution system to keep it 
all going. 
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Build this laser pointer 
in just five minutes 


Visible solid state lasers are becoming 
cheaper all the time. If you have hankered 
after a nifty laser pointer, you can now build 
your own with this simple to assemble kit. 


By D. LIGHT 


As technology marches on, it was 
inevitable that solid state laser point- 
ers would become readily available at 
reasonable prices and indeed they 
have with the arrival of this little kit 
from Dick Smith Electronics. 

There are plenty of applications for 
a laser pointer, especially if you are 
engaged in lecturing or public speak- 
ing. A laser pointer is a boon for high- 
lighting visual aids in lectures, during 
slide shows and in commercial appli- 
cations such as auctions. In the edu- 
cation field, a laser pointer makes a 
fine tool for demonstrating the prop- 
erties of light. A laser pointer also 


Above: this photo shows how the kit is 
supplied. It only takes a few minutes 
to put it together. All you really have 
to do is fit the battery contacts and 
connect them to the PC board. 


could form the basis of various dis- 
tance measurement tools, race timing 
and games. 

OK, there are plenty of uses for a 
laser pointer but what if you're not 
happy about assembling a tiny PC 
board with almost invisible surface 
mount components on it? Don't worry. 
The PC board and its lens assembly is 
already complete. You can put the 
whole thing together in under five 
minutes and be “lasing” away to your 
heart's content. 

As the photo shows, this kit comes 
with a 2-piece case, two AAA penlite 
cells, the completed PC board and 
lens assembly, assorted metal bits for 
the battery contacts and not much else. 
Your first task is to assemble the three 
battery contacts into the case. These 
will connect the two cells in series to 
give a 3V supply. 

You then sit the PC board assembly 


into its cradle in the case and connect 
the positive (red) and negative (black) 
wires to the correct battery contacts. 
The cell positions are moulded into 
the case so that you can readily see 
which battery contact will be positive 
and so on. Once the soldering is done, 
insert the batteries and then press the 
miniature button on the PC board. 
You will be instantly gratified with a 
beam of red laser light. Marvellous! 

You can now adjust the focus of the 
lens by carefully rotating the front 
portion. Once that it done, drop the 
plastic pushbutton actuator into its 
cutout in the case and then clip the 
two halves together and fit the self- 
tapping screw. Stick the laser warning 
label on the case and you are finished. 
You can now “lase” away. 

Before we conclude there are two 
warnings: (1) Don’t shine this laser 
into your eyes or anybody else's. Al- 
though this is a low power device it 
may still cause eye damage; (2) Do not 
be tempted to adjust the miniature 
trimpot on the board. This has been 
critically adjusted to set the laser cur- 
rent during manufacture. If you play 
with it, you blow the laser diode. 

This laser kit is available from all 
Dick Smith Electronics stores and is 
priced at $69.95. (Cat K-1048). — sc 
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readers are welcome and 


CIRCUIT NOTEBOOK 


cuit ideas which we have checked but not built and tested. Contributions from 
be paid for at standard rate: 


INPUT 22, 220pF| 


E 


" 


Bridge operation for 
LM3886 stereo module 


A number of readers have asked 
how to provide bridge operation of 
the twin-LM3386 stereo power mod- 
ule published in the February 1995 
issue of SILICON CHIP. As published, 
the stereo module would deliver 48 
watts per channel into 8-ohm loads 
and up to 60 watts per channel into 4- 
ohm loads, with the supply rails re- 
duced to «28V. 

The modifications required to run 
the module in bridge mode are quite 
simple and are depicted in the accom- 
panying circuit and wiring diagram. 
As shown, the circuit for one channel, 
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428V 


L : 16T 0.5mm DIAMETER 
ENAMELLED COPPER WIRE 
WOUND ON 100 № 
RESISTOR 


2А, 


100 ы 


ТУТ 


i 


-28V 


240VAC 


n 


CASE 


-28V 


involving IC1, is unchanged. The sec- 
ond channel, involving IC2, has its 
non-inverting input (pin 10) grounded, 
while its inverting input (pin 9) gets 
its input signal from the output of the 
first channel via a 22kQ resistor. This 
means that IC2 is operated in invert- 
ing mode and so its output signal is 
180° out of phase with the output 
signal from IC1. 

The result is that the two output 
signals from IC1 &1С2 are added across 
the loudspeaker and the module will 
deliver up to 120 watts into an 8-ohm 
loudspeaker. Note that a 4-ohm loud- 
speaker must not be used because it 
will trigger the overload protection on 
both power ICs. 


The circuit above shows how the two 
power amplifier stages are configured 
so that they drive each side of the 
loudspeaker in anti-phase. Note that 
IC2 operates as an inverting unity 
gain amplifier. The parts layout 
diagram for the bridge arrangement is 
shown at right. 


Note also that the specified 160VA 
transformer has been changed from 2 
x 25V to 2 x 20VAC. The LM3886TF 
specified for IC1 & 1С2 is the new 
insulated tab type, indicated by the 
TF suffix. This is now the preferred 
package from the manufacturer and 
eliminates the need for mica washers. 

SILICON CHIP. 


Lt: 4T, ENCU WIRE 
ON PHILIPS 4330 030 3218 
FERRITE BEAD 


IC PIN NUMBERS IN BRACKETS 
ARE FOR RIGHT CHANNEL 


Stereo preamplifier with selectable gain 

А common request from readers involves the need for a stereo 
preamplifier to step up the gain by a modest amount. This circuit is 
based on the Universal Stereo Preamplifier published in the April 
1994 issue of SILICON CHIP. This version can be configured to provide 
any gain between unity and several hundred times. The accompany- 
ing table shows resistor and capacitor values for gains of 2, 5, 10, 20 
& 50. 

The PC board will have a number of component values vacant, 
while R1 is replaced with a link. The resulting preamplifier is very 
quiet and has very low distortion. 


SILICON CHIP 
Novel modulator for One section of an LM324 (IC1a), 
Н is configured аз ап inverting ampli- 
signal generators fier with unity gain. Its non-invert- 


This circuit can be used with an — inginputis biased to 1.3V, and hence 
existing signal generator or to dem- its output voltage at pin 1 is also 
onstrate the process of amplitude — 1.3V. IC1b is also an inverting am- 
modulation (AM). continued next page 


—-------- 24 х 02 INSULATED WIRE ON COPPER SIDE OF BOARD 
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plifier with unity gain. The voltage on 
its non-inverting input and hence the 
voltage on pin 8 the output is 
switchable between 1.3V and 2.7V by 
1С2а (part of a 4053 analog switch). 
When pin 9 of IC2a is high, 1.3V is 
applied to pin 10 of IC1b and when 
the pin is low 2.7V is applied. 

A square-wave carrier signal of 5- 
6V peak-peak is applied to pin 11 of 
IC2b, another section of a 4053. This 
causes IC2b to select the voltage from 
IC1a when the carrier is high and the 
output of IC1b when the carrier is 
low. With the switch in the FULL po- 
sition, the signal at pin 14 of IC2b will 
bea square wave with a frequency the 
same as the carrier input and an am- 
plitude from 1.3V to 2.7V. With the 
switch in the SUPPRESS position, the 
signal at pin 14 of IC2b will be a 
steady 1.3V as both outputs are the 
same. 

When audio is applied to the input, 
the op amp outputs will be equal in 
amplitude but 180° out of phase. That 
is, when the output of IC1a is at a 
maximum the output of ІС1Ь is at a 
minimum. These outputs are selected 
alternatively by IC2b, thus providing 
standard amplitude modulation with 
switch S1 in the FULL position and 
DSB suppressed carrier in the SUP- 
PRESS position. 

Q1 is included as a buffer between 
IC2b and the load which should not 
be much less than 1kQ. The two 1kQ 
resistors and 220pF capacitors were 
included to improve the modulation 
envelope and keep RF out of the op 
amp outputs. The LM324 was chosen 
because of the low single rail voltage 
used. 

А standard 4053 will allow opera- 
tion to about 1.5MHz, however a 
74HC4053 can be used successfully 
to around 10MHz. I have been able to 
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achieve 25-30dB attenuation of the 
carrier at 10MHz. The modulation 
characteristics are quite good, with 


a flat audio frequency response. 
L. Williams, (540) 
Bungendore, NSW. 
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RITRON QUAD SYSTEM 2/5227: лли 
For Win Windows ea Ет 
Works/Money/Encarta for 96/| 
/Golf & CD Sampler For Win 
3.11/008:М5 Dangerous 
Creatures and Yellow & White 
Pages Phone Disc. 


• 20 Megabytes FREE 
HAREWAI 


= 
* Quad-Speed CD-ROM drive 
• 8 MEG RAM ГА |Х 2040-5 
61616 H.D.D CD-ROM ое Z 


• 14" SVGA N.I. Mon- 
1024 x 768 0.28mm D.P 

© 1.44 3.5" ED.D. 

• Ritron Mouse Pad 


ВЕ GAMES 
m 


* Magnetic Shielded Speakei 


е Worn roups f id Windows 3.11 MES МОМЕ DELIVERY & SETUP. 
jindows 9 


ж Works will emus Windows 95 
Ls 


PIN SIMM 
ТАС Wen pariy $45 $39 535 
4М x 9-70 Weh Party $149 $139 #% 

КЕ 


токта 
(ET E PAN cut tm Sy СЕҢ 
2 HOUR pp [TEPORE 


23+ 100+ 


Bring your old 388/486 boxes forward into the 
пен powerful PCI technology with these read- | 
to-go kits, without spending a bundle, Save by 

‘reusing your old VGA moniter, & peripherals. 


*PCI 1MB Video Card... $79 
PCI 2MB Video Card... 9139 


мөме 1 2 or 

ЗМИ теше. ‘Suits ЈЕ 

ar APPLE 

computers 10544 
"MONITOR 


АИ от display at эй Stores 


Note:Two pcs make up 1тес 
NI m 


Also suitable for:*S3 Video Card 
Diamond Stealth 64 DRAM, et 


PCI 80486 No Cache .. $129 
PCI 80486 256K Cache Incl. /0 $169. 
PENTIUM 256K Pipeline Cache .. $239 |m 20" XGA Dg 
PENTIUM 512K Standard Cache $279 P= 


HM _ $104€ 

1280 
$1395 
$2099) 


goles Sot 

JONEBOOK | 

OM ($17.95) > 
alia pr 


CD-R 
MEI voto date at 
numbers with many search Пек 


Compact-measuring dd 
only 120 x 80x 
26mm. Ideal for 


ing 

RJ45 connectors. No more fussing with co- 
ај 

Чез иб) NOW 

PLUGS а CONNECTORS VALABLE FOR А PEANG Glass SCREEN soos МОИ 

COMPLETE NETWORKING SOLUTION Хэээз? 17- вїл$5 ЗСВЕЕН SLE E E 


ALL NEW PENTIUM“ 100-BASED KTX 


Power computing at last for the executive on the go! 


5% 


мотЕВООК ы 


kn $3995 With Quad. Sex 
Bonus 25 Р, Works/Money with the first 20 units ad TAX INC CDROM drive. 
T OverDrive 


Windows 3.11 available on. Tequest) ag, 
T. ЖЭ det ^ | [MS Works will work oniy with Windows 96 ] RES HOME OF 
$ 


SPECIAL, OFFER. E 28.3k]? HOUR л FREE Y ге TRAINING course 
ternal modem for oni 
th these systema. Hot 289 ae ШЕТ. ot a ct TANT 


2568 IDE HOT зе ons 
АИ reves 


ESTABLISHED SINCE 1977. 
HEAD OFFICE 


Victoria 3168 


Е- 
B MAIL ORDE 


The ideal system for today's 


HEX-SPEED Ly 
CD-ROM DRIVI 


расла Е CD-ROM drive 
16 MEG R; 

Latest Triton Ui RD 
(Upgradable to 200Mhz cpu) 

2 MEG DRAM Diamond Stealth 
64 Video Card РС! bus 64-bit 
1.6 GIGABYTE HOD 

15" XGA Digital Mon-1280 x 
1024 0.28mm D.P. Low radiation 
1.44 3.5" ED.D. 

Genuine Microsoft 

Ergonomic Mouse 

Ritron Mouse Pad 


Windows 95 104 Keyboai 
16-bit Sound Card 

Magnetic Shielded ages 
Windows 95 on CD (005 & 


бшш ap 


For Windows 95: Microsoft- 
Works/Money/Encarta for 96/ 
[Golf & CD Sampler For Win 
3.11/DOS:MS Dangerous 
Creatures and Yellow & White 
Pages Phone Disc. 


Í SHAREWARE GAMES. 


KNOW COME WITH FREE 
MS Works CD tutorials 
SOME DELIVERY а SETUP. 
AREA ONLY| 


E tracking Joystick eWors | 
xir БЕЗ 


NEW FREE 
SERVI Ef 


IGB IDE НО, ftware titles: For Windows| 


3 Microsoft: Encarta 96/workel Money 
Gt CO Sampler with heaps of 


Adaptor s Data Communication & Fax 
Applicaton Software Free 5 Hour 
Internet Access. 


100% AUSTRALIAN OWNED AGN, N. 2005 428 437 
TE; VERMONT: 


мо BLESTAR COMPUTERS: 
Reve Оштв, G2 Hh 190 Rooks Ra. faroondah Hwy. 
x 9489 8866 Ph: (03) 9874 8888 
Fax(03)9874 2288 
АКЕ 


Ph: (03) 9543 тетт Rum S 


Ph: (03) 9870 1800 
Fax (03)9879 3027 
|TRADING HOURS: 
[i "i Jam- 
5.30pm.Sat Sam- I pm| 
7200 faci (03)211 7273 
д: 2191200 КОШОЮН E a Oe. 
GE IRONICS WHOLESALE P» (03 $543 2166 Fax (03)9543 2648 
RIE BULLETIN BOARD РЕ (03) 955: Ор lor Specials info 0529542, coe 
: пе @ ozemail.com.au 
: Ph:(03) 9543 7877 Fax:(03) 9543 8295 


Ca eser Hwy. 240C Burin 
fh (05) 9859 9053 ОШИП 
Рас(03)98990156 _ Fax(03)95628940 
Opes on ipn m Saturdays. 


1 


Т 81086" are registered trademarks ofthe intel Corporation: МЕТОЗОЙ ва registered trademark ЕТТЕ ЕТ GOPOTOT 


ESTABLISHED 
e РТУ Since oi? 


ACN. 005 428 473 


Sowat win > ноде Z wert BOW SPEAKERS | GOW SPEAKERS = 


14W amplified (per side) + Audio 
= 60 Watt with * 3: full-range cone 
Cono ани, tusiata Wouter type *Magnetically shielded 


Frequency response: 20Hz-20KHz= у d 

TH.D: under 0.03%• Dimension: Frequency response: 100Hz 

140W x 220H x 1700 -Gi 16,000Hz • PM.PO : 60 watt * 
~ Sn PH D: under 0.03% « Power lamp/ 


клк TAT Ra. сиз уоштелопе control + Dimension: 


WAS :129 тов (W) x175 (8)x 100) mm 10179 
120W SPEA KERS 50 WATT SPEAMER 


Magnetically shielded speakers for monitor, 
А whopping 120W set of speakers- drive an disc protection. Unique styling 
magnetically shielded stereo speakers wit ‘space-saving compact size. 

As used in Pinball and Arcade Machines. | plug & play feature. 120 Watt with • 4" OVAL SPEAKER 50 x 90тт 

Ideal for easy identification and use by the | Woofer speakers • 2° tweeter speakers Power Output: 50 watt PM.PO. 
disabled and patients in hospitals or the | *Magnetically shielded «Frequency Frequency resp: — 20- 20K Hz 


z response: 20 - 20K Hz * Impedance: 4 Speaker Impedance: 4 ohm 
elderly. Comes in bright colours. ohm • Bük-i power booster * PC and han posa крш» 


511066.....53.50 RED Macintosh compatible • Bass/treble/ Power: on/off. 
уоште control * Dimension: 220 (Н) x 140 Volume control 
3 (W) x 180 (D) mm • Cord length: 6 to Dimension 198 (H)x75 (W) x95 (D) 
source. mm 
T M | 
COMPUTER DUST COVERFOR 4 | 


A NS specta- | BIG TOWER CASE у, 
SUARLE FOR ALL KITS ES SEFER 710W x 680H x 2400 ММ 
PROJECTS emp С C21063 
ON SPECIALI. gr : 


NORM 1-9 10+ 


SHAN, ШШ Л ACK) 585 Он сав WAS NOW 


ss $185 6100 5080 MURS 
gnor BLK PLAS. WITH ARROW DES MALE-DES MALE 3M AAR 
H10015.........:8.00. $050 5040 | DBS М-М SM CABLE SCSI 5 WAY CONNECTOR 


и Enable 4 SCS} devices to срппесі device controller. 
KNOR CAL INST 0-9 звореа Без: улов МЫ ЧЫ ges Zim antes | diim 39414 $24.95 
HIM S... 53150 $878 ота DEO E EF SM CALE 
P38333 $12.95 $9.95 


3895 $7.95 EXTERNAL SCSI ADAPTOR CABLE 
| it mounti 
(О UNG INST зале ARROW way IDC to 50 way chassis mount sockets in a mounting 
РЕЗЕ F-F 5M CABLE 
H10056 ...... $175 $0.75 $0.65 $19.95 $14.95 


plate 50ст РЗ9420 ...............................$49.95 
SOSI 50 WAY F-F IM LENGTH oo, 
Баз: Е-Е ТОМ CABLE И А 

MULTIPURPOSE BOXES ~ sss итә UAT SCSI 50 WAY FLAT 500MM LENGTH 
Useful for keeping E M-F 3M CABLE ann $1295 $9.95 | айна йай йаш S 12:0 5. 
small items like DBIS M-F 5M CABLE i scsi CABLE 7 CONNECTORS 
screws, nuts, bolts or H РЗ9115 $1555 $12.95 ee 
anything 
Compartmentalised 
with clear covers for 


easy sorting. $ OMEGA де ZIP oe a сива 


515.95 


H10086- 250W x 180H mm 


*With 4 secti of 45r 10+ 
xaSünm 12 dividers AFFOR ME $49.95 545 
LAPLINK CABLES- Connect дыы Гек ORTABLE, QUIET & EFFICIENT. 
PA Сә SOLUTION... 200MB WITH DATA COMPRESSION 
2M Serial 925 pin combination $1250 | 7. dicks can hold all your stuff ZIP DRIVE OPTIONS 


Dr pe is n cial Seide | Trevis арени rclisble and. ready to help you getorganized. 
SM Parallel ов Male/Male .... $14.95 | as many disks as you need. Zip tools" software will help you keep .$429 Í 
10M Parallel 0825 Male/Male .. $19.95 | track of it all. WorkStuff. Home Stuff. School Stuff. Play Stuff. They 

| ABS MOULDED BOXES | 2° 2! portable, making it easy to transport files and exchange data Parallel Port version 

with other systems installed with the Zip Drive. I Ї1сїтәоо. xe $399 | 1 


Plastic boxes with top PICK ONE UP TODAY & GO... 
А 
ОМ SPECLALIT..NORM 19 ош 
DIECAST BOX 100х50х25ММ СІ 


and bottom that fits 


175 TIME TO LOOK AFTER YOUR EYES! 
ANTI GLARE SCREENS 14", 15" & 17° 
These anti glare screens easily " 

absorbs al least 60% visible rays ar 
reduce ultra violet rays by 100 
Easy to instal. suitable for most 14", 
157 & 17" monitors. -Anti-static Е 


With end face plate 


ON SPECIALI! vs ю+ 


90X50X16 MM radiation «Cuts ultra violet -Enhance HI1451.... $6.95 $495 $4.75 
H30300 $2.95 $2.50 зоор NYLON SCREEN DIECAST BOX 120x65x40MM C3 
90X50X24MM NEW LOWER. t HI11453.... .SI095 $8.95 $7.75 
79999115 GLASS SCREEN DIECAST BOX 190X120X60MM C5 
H30305 $2.95$2.50 БЕ ЖТС ES H1 1462 .... $24.95 $15.95$13.75 


IT’S A PLANE! IT’S А ЦЕОТМО, 


ІЭ IT'S A 4X CD ROM DRIVE IT'S 
Now for the first time, you can get more 
functionality out of a CD-ROM drive. Not 
only will this SCSI-based drive perform the 45% 
normal function -reading CD-ROM discs 
at Quad Speed, її also transform itself 
(through phase change mode) into a drive 
that reads and writes 650MB optical disks. 
Whata great idea! An all-in-one integrated 
CD-ROM drive and backup drive 
system. Imagine the money you can 57 
save when you don't have to buy 
separate backup drive system. Your 
computer box now also 
can have a spare slot 
for other useful 
peripherals. 


С1940 $900 $1099 
• С1943 5819 5999 
Optical Cartridge.. С1944 581 


erry = ESTABLISHED 
Ке SINCE 1977 
U^ Evl 


1-200 = EX 1:1 


ACN. 005 428 473 


IT'S THE 


NEW Pp DISK 
PANASONIC DUAL FUNCTION DISK DRIVE! 
Э A 650MB REWRITABLE OPTICAL DRIVE 


Tax Ex Tax Inc 


$109 


| КАР ты 
SPEED CD-ROM 


CD Read Function: CD-ROM 
(MODE 1.2), Audio-CD, Photo 
CD, CD-ROM 1x, 2x, 4x 


(Phase Chan 


REWRITABLE 
PTICAL 


Capacity: 650MB (512Byte/Sector) 
Diameter: 120mm 

Thickness: 1.2mm (Single sided) 
Track Pitch: 1.244 т 

Format: ZCAV 

Cartridge size: 124 x 135 x 7.8mm 


Size: (Half-height) 
146 x 196 x 41.3mm 
Rotation Speed: 2026 rpm 
(for PD disk) 

Transfer Rate: 870KB/S (Avg.) 
Interface: 5512 


WITH. CONTINUITY Ideal for technicians with full 3/2 


IZZER digit LCD readout & continuity 
уе [4 
TEMPERATURE K buzzer. 9V alkaline battery 


‘supplied. Expected life of battery 
is 200 hours. 
SPECIFICATIONS: 
DC Voltage: 200mv/2/20/200/ 
1000V 
Basic accuracy: +/-0.5% 
Input Impedance: 1M 
Maximum output: 1000V DC 
AC Voltage: 200/750V 
DC current: 200A/2000/20mA/ 
200mA/10A 


Q1307 


Resistance: 20082/20002/20k2/ 
013070 MK 

LCD Display: 15 x 46mi 
$29.95 $24.95 оле case size: 125x77 x 2mm 


DIGITALM ULTIMETER DIGITRLMULTIMETER 


The ideal meter for technicians 
with a ful 314 digit LCD readout. 
Requires a 9V battery either 
alkaline or carbon. Expected Ме. 
of carbon battery is 100 hours 
and 200 for the alkaline. 

|| SPECIFICATIONS: 

DC Voltage: 200mv/2/20/200/ 
10007 


Basic accuracy: +/-0.5% 
Input Impedance: 1M 
Maximum Input: 1000V DC 
AC Voltage: 2007507 

DC current: 200A/2000A/ 
20mA/200mA/10A. 
Resistance: def 2000W; 
20KW/200kW/21 

LCD Display pme 
Dimension: 70 x 126 x 24mm 
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POCKET SIZE 


THE MOST COMPACT ETHERNET: 
HUB EVER ВОТ! MEASURING 
ONLY 120 X80 X 26MMI. 


Ideal for E 
ee 


Key Features: * Pocket-sized 5-port 10 Base-T hub • One crossover 
port to provide hub-to-hub linking capabiity * Two LEDs per UTP port for ink 
transmit and receive status indication: • One power LED for power status 
indication • One collision LED to indicate there is collision detected • Опе 
activity LED to indicate the traffic status * Miniature design suitable for both 
wali-mounting and desktop installations 


2125 WATT CONTINUOUS 12VDC TO 2 


This unit is designed to supply а 
continuous 125 watts n po 


ower source such as a саг ar battery. 
ited with an approved Australian Ai 
socket for convenience makes it 
suitable for use with running CBs and 
| qw Hi Fi systems, small TV sets, 
Cs and mobile phone chargers. 
* DC input voltage:10-13.8VDC 
АС output. val age: 230МАС / 50Hz 
Power Output: Constant 125 watts 
* Over current protection 
*Over voltage protection 
ESTNE о quet 
SPECIFICATIONS: 
INPUT VOLTAGE: 11 TO 15VDC 
OUTPUT VOLTAGE: 230 ker fenis +10% 
OUTPUT FREQUENCY: 50 Hz 
OUTPUT WAVEFORM: Моде She Wave 
OUTPUT POWER: 25W max 


EFFICIENCY: > 


INDICATORS: 


DIMENSIONS: E x132x57 mm 


30VAC INVERTOR 


затон: 
Qver-temperature 
Shutdown 

Low Battery 
Shutdown 


hort Circuit 
таом 


Qperatio Indicator 


E Status 


| Cat No. 022188 


Specifications: * Standard Compliance: IEEE 802.3 Ethernet10 Base-T 
* Data Transmission Rate: 10 Mbps baseband * Physical Dimensions: 120x 
80 x 26mm (4.7 x 3" x 1 *) • Operating Temperature: 5 - 40 °C (41-104 °F) 
* Operating Humidity: 0 90% non-condensing 


High operating speed 16 byte transmit Rae 


& recieve НЮ butlers о 104. 


Cat No. U22187 $15.95 $13.95 


16C650 Ў 
High operating speed with 32 byte transmit 
&Тесеме FF butters, programmable 19 
Xon-Xoff characters and sleep mode 

$23.95 $21.95 


Holds 4 x AA batteries 


16550 


CHARGER NBC6A 


} For charging 2 or 4 pcs AA NiCad 
batteries. 


LED charging indicator 

Protection against reverse polarity 
* 4 pcs AA 600mAH sealed NiCad 

cadmium batteries inci 


PLUG-IN NiCad i 
CHARGER NBC6*- 


WEIGHT: 780 Grams 


Holds 4x AA 
Same as NBCBA but i 
comes without batteries __ Dlleries 


Bons Foris кусЁртво. Prices Я моин NOTER 


ROD: S ТЕМЕ Я 


DOUBLES AS 


р" 
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This Low Ohms Tester plugs directly 
into a digital multimeter and can 
accurately measure resistances down 
to 0.010, It's easy to build and runs off 
a 9V battery. 


By JOHN CLARKE 


Build a low ohms 
tester for your DMM 


The ability to measure low resist- the resolution of the DMM limits the 
ance values is necessary when items accuracy of the reading to +100% 
such as meter shunts, loudspeaker which is ridiculous. 
crossover networks, inductors and This situation quickly improves 
contact resistances are to be checked. with increasing resistance values. For 

Unfortunately, a standard digital example, a value of 1Q will result in a 
multimeter can only accurately meas- reading of 1.00 +1 digit, assuming 
ure resistances down to about 50. Re- that the 2000 range is used. This rep- 
sistors with lower values will give + resents an accuracy of 10%. For val- 
misleading results due to a lack of 5 METER ues above 100, the accuracy of the 
meter resolution. A couple of exam- instrument will be 1% or better since 
ples will serve to illustrate this point. the resolution of the reading is con- 

First, let’s assume that a resistance siderably improved. 


‘CURRENT 

‘SOURCE 

52b, REFI, О! 
[s] 


AMPLIFIER 


Fig.1: block diagram of the Low 


of 0.12 is to be checked on a standard Ohms Tester. It works by This Low Ohms Tester overcomes 
3-1/2 digit multimeter. In this case, ole the limitations of conventional digital 
5 d pplying a constant current E 3 
you would haveto switch down to the through the test resistor (Rx). multimeters for low values of resist- 
2000 range (the lowest you can se- The voltage across Rx is then ance. It does this by applying a con- 
lect) and the reading would be 0.10 measured using a DMM. stant current through the test resistor 
+1 digit (ie, +0.19). In other words, Rx. The resulting voltage developed 


40 SILICON CHIP. 


SINCE 1977 


ACN. 005 428. 


ALL NEW PENTIUM 100-BASED К KIX ‘NOTEBOOK 


' POWER COMPUTING FOR THE EXECUTIVE ON THE GO! 


The KTX notebook computer is an AT compatible notebook 
with powerful Intel® Pentium P54LM- 100MHZ 
performance. It provides the power and performance 

of a desktop system in a lightweight and portable 


робове. e0tND CARD, SPEAKERS 
INTERNAL MICROPHONE 
кыш (UCLUDED IN PACKAGE! 


* Intel Pentium PS4LM-I0OMHz Processor 
with 18KB Internal Cache 
Removable 510МВ Hard Disk Drive 
- LBA mode support 
High Performance Video 
= 32 Bit PCI Bus 
1 MB Video DRAM 
Simultaneous LCD/CRT Display 
VGA/SVGA on LCD and External CRT 
Integrated Liquid Crystal Display (LCD) 
* Digital Audio Recording and Playback „ 
‘Support 
- SoundBlaster 2.01 compatible 
-FM synthesizer (Yamaha YMF3812 register 
compatible) 


- 200 Pin Expansion Port 
* Security 

- Removable Hard Disk Drive 

- Keyboard Protection 

- System Password Protection 
Personal Computer Memory Card 
International 


Association (PCMCIA) PC Card 
Standard type 


- 2.0 Slots (1 Type il and 1 Type II) 


- Internal Microphone and External * 8 MB Dynamic Random Access 
Condenser Memory (EDO Dram), Upgradeable to 
- Microphone 40M8 


- Internal Mono Speaker and External output = 
support for Headphone B 
* Supports ECP and EPP parallel port 
modes Portable Pointing Devices 
= 19mm Integrated Trackball (PS/2 type) 
Standard Connectors 
- 9 Pin Serial Port Connector 
- IR (Infrared) Port 
~15Pin Port for Connecting an External CRT 
* Display 
- 25 Pin Port for а Parallel Device 6 Pin 
Connector for a Р5/2 compatible keyboard, 
Pointing device or Numeric keypad 


itograted3 5z Floppy Disk Drive FOD) 
Internal Keyboard Nickel Metal 

fide (NM) Sry Pack 

АС Adapter and Power Cord 

Light Emitting Diodes (LED) Indicating 

Notebook Status 

Components 

* Notebook computer 

= AC Adapter and AC Power Cord 


demi [63995 


MS OFFICE- The next generation 
of integrated tools and easy 
access 10 their full power. 
Includes Word, Excel, PowerPoint 
алд Schedule & & Access. 


* Rechargeable Battery 
* User's Guide 
* Removal HDD Pack 


with Quad-Speed 
CD ROM drive 


Bonus Free Microsoft Works/Money available with the first 20 units ordered! 


THE FIRST MOTHERBOARD THAT WE KNOW OF 

THAT SUPPORTS TRITON CHIPSET. 
P51497/750A Green motherboard provides а highly integrated solution for fully 
compatible high performance PC/AT platforms, and supports Intel Pentium and Cyrix 
6:86 microprocessor. I features Write-Back Secondary Cache memory for 256KB in 
‘size Flexible main memory size can be installed from 8MB up to 128MB ОВАМ5, so 
as to give full play to the advantages of the Pentium and Cyrix 6x86 CPU. The main 
board offers a wide range of interface to support integrated on-board IDE and on- 
board 1/0 function, The current Green functions is divided into two phases: Standby 
and Suspend 
Key Features: CPU Supports intel Pentium 75, 90,100,120,133,150, 168 
MHZ CPUs Supports Р55С and P54CTB in specification» Supports Cyrix 6x88 100, 120 MHz CPU+2.5V circuit on board, ready 
for future Р55С support Chipset Intel's Triton/82430 FX chipset Main Memory Supports 4x72pins SIMMs module» 64-bit data 
path for exible memory size expanded from 8MB up to 128M DRAMs on board" Supports EDO and Hyper Page mode DRAM (High 
speed) and also supports Standard Page mode DRAM Cache Memory Supports Write-Back Cache policy for 256KB L2 
Pipelined Burst Cache On-board IDE Supports PIO and Bus Master IDE» Supports up to Mode 4 Timings» Supports transfer rates. 
пр to 22 MBytes/s« Supports 2 Fast IDE interfaces for up to 4 IDE devices including IDE hard disks and CD ROMs Green 
Functions Supports 2 Green modes: Standby and Suspend On-board ЏО 3xISA Slots and 4 xPCI Slots «Use NS Plug & Play 
1С) chip PC87308* Supports up to two 3.5" or 5.25" floppy drives » 380K/720K/12M/1.44M/2 BM format Ай IO ports can be 
enabled or disabled» Two high speed 16550 compatible UARTs (COM T/COM2/COMS/COM4 selectable) with 16-byte send/receive 


multi-mode selection (SPP/EPP/ECP) (IEEET284 compliant) Provides protection circuit to prevent damage to the parallel port 
when a connected printer is powered up or operated at a higher voltage«Real-time clock and keyboard controller built-in YO 


Chip» Supports PS/2 тоше• Supports IDA Infrared BIOS Licensed advanced AWARD BIOS. Supports Flash ROM BIOS, Plug 
and Play ready. Built-in NCRB10 and Adaptec 7850 SCS! drivers Board Size 220mm x 250mm 


[Пум ron о venu a 
eX opo 
Set Sip espe ы 
Dione x ната: кр байлан зна 
Бр еј а 
pui pied 


an MAIL ORDER LOCAL CALLS. (03) 9543 78 


PENTIUM I3MHz ... 
PENTIUM ISOMHz... 
PENTIUM I66MHz.. 


AMD 
AMD 4860X4-100 NEW. 105 
AMD 4860K4.120 WEW?. $139 
AMD 5186-133 NEW! .... $149 


AVAILABLE ON ORDER THROUGH 
OUR STORES OR BY MAIL ORDER 


COMPUTER CARDS - HUGE RANGE!! 
CATNO. DESCRIPTIONS . .PRICE 
X18075 1Meg 16bit VGA 5159 
X18004 IDE/SPG 
X18005 High Speed 0 .. 

X17072 ADAPTEC SCSI 1651 15222" 

X18165 16bit ETHERNET RJ45 + BNC d 
Х18169 16bit NE2000+ ... i 
X15810 Ethernet 5-port 10 base T hub 

X18159 Ethernet 10 base T Connector 

X18190 Printer 2-Port Slet Lpt 1-2 Card... 

X18191 Printer Port Sict Lpt 1-2-3 Card... 

X18141 High Speed Serial Card 1-Port 1 

X18041 High Speed Serial Card 2-Port 16550AFN. 
X18143 High Speed Serial Card 4-Port 16550AFN 
NEWI Dual Speed 16650 ААТ modem chip.. 
X18019 Games Card... 

C14250 SMART GAMES Cont.. 
X18514 FULL -DUPLEX ISA ETHERNET .. 


X18047 VESA IDE ENHANCED MULTI I/O 


X18050 VESA IDE ENHANCED MULTI 1/0- PROMISE TECH ...... $129. 


X17900 
X18179 
X18206 
X18207 
X18208 
X18209 
X18183 
X18188 
X18510 
X18210 
X17073 
X18212 
X18214 
X18216 


PCI 1M VGA TRIDENT 9440 
PCI IDE CONTROLLER .......... 
PCI VGA DIAMOND STEALTH IMEG DRAM, $279 
PCI VGA DIAMOND STEALTH 216 DRAM. $349 
PCI VGA DIAMOND STEALTH 2HE6 VRAM. $529 
PCI VGA DIAMOND STEALTH 4NEG VRAM. $999 
PCI VGA CIRRUS LOGIC 5430 1MEG .. $79 

PCI VGA CIRRUS LOGIC 5430 2MEG .. 
FULL -DUPLEX PCI ETHERNET .. 
2MB WRAM GrafixStar 700 Vi 
PCI SCSI MASTER ADAPTEC 

PCI MGA MILLENNIUM 2MB 
PCI MGA MILLENNIUM 4MB WRAM. 
PCI MGA MILLENNIUM ВМВ WRAM 


The easy way to cool CPU. 
Suitable for 486 cpus. Size: 
45(0) x 45(W) x 22(H)mm 


WAS $12.95 


7 HO1611 


Sutablefor Pentium 
686 cpus. Fitted with 
“Ҥ type clip for use 2 
with ZIF socket type 


NORTHCOTE: аз HGH ST ятото [] 
ТАВ sues везан HX (o) чё BIST 
Тел $005 pm «Sat 4001 0027. 

(бок ни: 1981 MARCONDAH нит рун. 3128. Г] SYDNEY, 74 AFANAT RD, SANVORE 2048. 
чн (05 858 зета (03) 3898 0156 : 

Тул S008 Spm «Sar 900300 
LIGAT = сезил эр али se 


BESTAN COMPUTES: гп уларын нит поново È 
Lipa 
pude 


co AE 


эі 100-5. 30рт •' 
п кае їй ADU "ina 
p soem ы 


> гаса; > буойун сто. PRES йй: mou MBE 


MODEMS 
Courier V.34+ 


33,600 DATA/FAX 
MODEM 


The World's Fastest Modem! 


хиза ($7495 


Sportster? 
28,800 DATA/FAX 
МОРЕМ р. 


m m. 


X18586 
Chosen by millions for 
small Hes home 

office and personal use. 


WI 
U20891 25mm (L) x 14 mm(W) 


Video memory upgrade RAM. 2 рез is 
required to make up 1 MB video upgrade 
SUITABLE FOR: « Trident 9400 

- 9440.53 «Cirrus Logic 54xx 
Diamond Stealth DRAM 


АМР-001 MPC UPGRADE KIT 
FULL FUNCTIO! 
AMPLIFIER. 


WAS $69.95 


This full function amplifier will 
complement your existing sound card 
to give precise control over its tonal 
range, such as treble, bass and 
volume effects. Will fit in a 3.5" bay. 
Comes with connecting power wires 
and earphones. This unit connect to 
external speakers giving an output of 


Description. TE 
SOUR VOLTAGE REGULATOR СТТ 
ETI 480 SOW AMP. des 
ETI 480 300WAMP 

ЕТП 480 POWER SUPPLY. 

BALANCED MICROPHONE AMPLIFIER 
GENERAL PURPOSE AMPLIFIER 


BALANCED INPUT DIFFERENTIAL PREAMP 


FLOAT NICAD CHARGER... 
TRANSISTOR TESTER 

300W PLAYMASTER АМР 

ФТОМЕ ALARM т 

JV ТО SVDC CONVERTER 

DIGIT COUNTER 

ELECTRIC FENCE 77 i 
ELECTRIC FENCE CONTROLLER - 

TV PATTERN GENERATOR 

UNVERSAL POWER SUPPLY, 

LED SCANNER 

LOW FUEL INDICATOR FOR GA 
SCREECHER CAR ALARM. 

12/24V LIGHT CHASER 


THERMOSTATIC SWITCH FOR RADIATOR FANS 
(SHORT FORM)... 


VO ADAPTOR FOR PCs. 
2AQVAC TRIAC TRIGGER 
24ОМАС TRIAC TRIGGER {FULL FORM) 
INPUT BUFFER & RELAY DRIVER... 
LOW COST SIG. TRACER/AMP. 
STEREO FM TRANSMITTER 


LOW VOLTAGE CUTOUT FOR CAR ВбАТ 


INGIRCUT TRANSISTOR TESTER. 
 VEFPOWERMATCH 


TEMPERATURE PROBE FOR MULTIMETERS . 
TEV LTAMP BENCH TOR POWER SUPPLY... 
is 


TER 2KW (NON ASSEMBLED] 


INVERTER AKW ASSEMBLED & TESTED 


LOW OHMS METER 


D RE 
IGNITION KILLER. 
HEADPHONE AMPLIFIER -... 
VIDEO RF MODULATOR 
50W AUDIO AMPLIFIER 


0 watts per channel. 


SAVE HAVING TO RUN YOUR HI FI 


SPEAKERS OFF A SEPARATE AMPLIFIER 


PLEASE SEND ALL MAIL ORDERS TO: MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD., 
LOCKED BAG 620, ROSEBANK MDC, CLAYTON SOUTH, VIC 3169. 


£10325 РСВ SOW AUDIO АМРИ: 
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CAMCORDER МЕ 
KARAOKE 50X 
“IMPROVED: REMOTE 
HIGHENERGY 
BREAKERLESS IGNTION Т" 
LOUDSPEAKER PROTECTOR 
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15W 12-240N INVERTER. 


WOOFER STOPPER 
COLOUR VIDEO FADER 
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A SIMPLE LOW VOLTAGE 
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LOW COST 25W AMPLIFIER M. 
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MEET 


LOW COSTI 
2OOW INVERTER KIT 
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PROVED DSO ADAPT 


HIGH-VOLTAGE 


INSULATION TESTER 
This high-voltage 


insulation tester 
can 

trom 
gigaohms. It is 
battery powered 
and displays the 
readout on a 10- 


incarnation of a 
Cheap and simple. 
device to help tune 
musical instruments. 
uses standard-off- 
the-anel? 
components. It wil 
tune over the full 


measure 
1-2200 


DA1514A 
4 


OUER EXTENDER 


PORT 12V LEAD ACD BATTERY CHARGER 


KiU380 1GHz DIGITAL FREQUENCY COUNT 
LOWCOST Ой? GAME ADJUDICATOR 
16- SECOND MESSAGE RECORDER 


LUORO INVERTER KIT 

0445 IMPROVED De CODER FOR ACS SIGNALS 
SPEED CONTROL 

PRINTER STATUS INDICATOR FOR PR 


KT + 
МО BREAKOUT BG; 


LIGHTS FOR LEVEL. 


chromatic scale and 
covers а generous 
seven, — octave 


red EA May'96 


This low Ohms Tester plug directiyinto [Step LED. 
a digital multimeter and can accurately | bargraph display. 
measures resistances downto 0.012. | SC MAY '96 

Its easy to build and runs off a 9V 

battery. SC June ‘96 


ESTABLISHED. 
SINCE 1977. 


ACH. 005 428 473. 


4 X 30 PIN TO 72 PIN 


Dont throw away your old 4 x 30 pin SIMM just 

because they cannot be used in new 72 pin 

motherboards. This adaptor will save you money. 

Simply slot in all your 30 pin SIMM RAM into the 

new SIMM Convertor card (whether it be 4 x 1 

MEG, 4 x 4 MEG, etc) and use it in new 72 pin 

(486DX4) motherboard. The motherboard will read $ 

the 30 pin RAM as 72 pin ones! No need to throw. 

ош your old RAM! Note: May or may not work in Pentium motherboards. Certain 
conditions must be met. AVAILABLE AS LEFT OR RIGHT FACING MODULE 


At last, an affordable The Digicam features: 
digital camera under а • Pottablity-itcanbeused on desktop and 
thousand dollars! It's larto PC by pluggingintothe parallel port 
packed with features that 06 ae on гата 16 Smin 
igital • Captures still images at 16.8million 
cameras have and yektos ОЕ dot melon Vio 
pecan s at 60 x 80). 
less! Howl! — — — Up to 640 x 480 resolution 
• Automatic Gain and shutter control with 
manual override 
= Automatic Colour Correction 
Can be used for: 
* Digital Still Image Capture up to 640 
x 480 at 16.8million colours 
* Digital AVI Motion Video (up to I5fps 
16.8million at 60 x 80) 
colours image Video conferencing 


SOON AVAILABLE 
$1995 


$2495 
: $4595 
$29.95 


FAST CHARGER FOR МСАР. 
DUAL ELECTRONIC ОСЕ... 
DIGITAL VOLTMETER FOR CARS. 
SAN ER NR ee. 

A 5 
STEAM TRAIN WHISTLE & DIESEL HORN SIMULATOR. 
BUDGET PACED TEVPERATRE CONT n 
IE FOR INCANDESCENT LAMPS. 


NOD. 
GONO-G0 CRYSTAL GHEGRER 
CHAMP РНЕ АМР. 
MINOX VOICE OPERATED RELAY 
LONG-WAVE AM RECEIVER FOR 
‘AIRCRAFT WEATHER INFORMATION .... 
AUTO OISCHARGER FOR NCAD BATTERY 
TALONG HEADUGHTS REMINDER .. - 
BEGINNER'S VARIABLE DUAL RAIL POWER SUPPLY 
COFFORD-A PESKY LITTLE ELECTRON CRICKET 
3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR 
ABUDGET PRICED "SHOESTRING" STEREO ANP... 
DIGITAL EFFECTS UNIT FOR MUSICANS. 
DIGITAL TRIGGER ADAPTOR FOR SCOPES" 
PHOTOGRAPHIC TIMER FOR DARKROOMS 
ECONOMY SURROUND SOUND DECODER ... 
LOW COST TRANSISTOR TESTER/MOSFET 
РС. DRIVEN ELECTROCARDIOGRAM .... 
IMPROVED FLEX QMER МК? 

10690 LED BAL TERY VOLTAGE INDICATOR 
JACOBS LADDER Di 


БЕО 


Б885ЕВВБывЕвв: 


ER 


11334115 


E 


IER 


DULE 


x TRIES 
MODEL TRAIN CONTROL WITH SIMULATED INERTIA 
A MIXTURE DISPLAY FOR FUEL INJECTED CARS 
GEIGER СОЛЕТА .. 
ENGINE IMMOBILISER 
LOW COST FIVE BAND EQUALISER " 
SHORT FORM Low Cost Mero Gases ESA & Low 
PG DRIVEN EGO SENSOR ANALYSER =... 
SMART DUAL 12V BATTERY CONTROLLER 
K10796* LOW COST RE TEST OSCILLATOR ........ 
10760" STROSOSCOPIC TUNER Я 
010770, STEAM WHISTLE FOR MODEL BOATS & ТАА] 
KIQ775* BULD А LOW OHMS TESTER FOR YOUR DMM ~. 


GE RAUARIS 


$1995 
$2895 
OSSIN $34.95 


A low cost RF oscillator design that is 
suitable for checking and aligning HF 
Tadios and other equipment operating 
between 350kHz and ЗОМН2. 
Features digital frequency readout, ће 
ability to provide either CW or 
modulated output and also audio and 
1 MHz reference signals from amdliary 
outputs at the rear. EA Мау'96 


Build this useful test accessory. You 
Сал directly read the values of zener 
diodes by simply plugging tis simple 
adaptor into your DMM. It covers the 
range from about 2.2V right up to 
100V. 8С Mar '96 
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Fig.2: the full circuit for 
the Low Ohms Tester. 
REF1, IC1 and Qi form 
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VIEWED FROM BELOW 


LOW OHMS TESTER 


across Rx is then amplified and ap- 
plied to the DMM which is set to read 
in millivolts. Fig.1 shows the basic 
scheme. 

As shown in the photos, all the 
circuitry is housed in a compact plas- 
tic case. This carries a power switch, a 
4-position range switch and two bind- 
ing post terminals for the test resistor. 
The output leads emerge from the top 
of the instrument and are fitted with 
banana plugs. These simply plug into 
the COM and VQ terminals of the 
DMM. 

The output from the Low Ohms 
Tester is a voltage (in mV) which is 
directly proportional to the resistance 
being measured. In practice, you sim- 
ply multiply the reading on the DMM 
by the range setting on the tester to get 
the correct value. For example, aDMM 
reading of 5.6mV when the 0.1 range 
is selected is equivalent to 5.6 x 0.1 = 
0.560. 

From this, it follows that if the 10 
range is selected, the reading on the 
DMM is directly equivalent to the value 
in ohms. 

Values from 1002 down to 0.010 
can be measured via the tester. Below 
this, errors start to be significant due 


OFFSET NULL 
VR3 10k 


to contact and lead resistance. 

Values above 1000 can also be meas- 
ured via the tester but this is rather 
pointless. That's because the DMM 
alone can be used to accurately meas- 
ure values above this figure. 


Circuit details 

Refer now to Fig.2 for the complete 
circuit of the Low Ohms Tester. It 
consists of a constant current source 
(which supplies the current through 
testresistor Rx) plus an amplifier stage 
to drive the DMM. 

1С1, REF1 and Q1 are the basis of 
the constant current source. REF1 isa 
precision voltage source which pro- 
vides a nominal 2.490V between its 
“+” and “-" terminals. This device is 
connected between the positive sup- 
ply rail and ground via a 5.6kQ cur- 
rent limiting resistor. VR1 allows the 


a constant current 
source for the test 
resistor Rx. The 
resulting voltage across 
Rx is then either 
measured directly or 
amplified by IC2 before 
being applied to the 
DMM. 


reference voltage to be adjusted 
slightly and is used for calibration. 

Op amp IC1 and transistor Q1 func- 
tion as a buffer stage for REF1. Be- 
cause this stage is simply a voltage 
follower, the voltage on Q1's emitter 
will be the same as the voltage on pin 
З of IC1. This means, in turn, that the 
voltage across the resistance selected 
by S2b is equal to the REF1 voltage. 

Asaresult, а constant current flows 
through the selected resistance and 
this current also flows through Q1, 
test resistor Rx and diodes D1 & D2 to 
ground. 

In greater detail, when S2b selects 
positions 1, 2 or 3, the 2.4kQ resistor 
is in circuit and so has the REF1 volt- 
age across it. If REF1 is adjusted to 
2.4V, then 1mA will flow through the 
resistor and thus through Q1 and Rx. 
Conversely, when S2b selects posi- 
tion 4, the constant current source 
delivers 10mA to Rx (assuming that 
VR2 is correctly set). 

IC2 functions as the amplifier stage. 
This operates with a gain of either x10 
or x100, as set by switch S2a. Switch 
52с selects between the collector of 
Q1 and the amplifier output at pin 6. 

Thus, when position 1 is selected, 
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Fig.5: this full-size artwork can be used as a drilling template for the front panel. 


completed by mounting the trimpots 
and fitting the battery holder. Note 
that VR2 isa 1000 trimpot, while VR1 
and УЕЗ are both 10kQ types so be 
careful with the values here. The bat- 
tery holder is secured to the PC board 
using the 2.5mm mounting screws 
supplied with it. 


Final assembly 

It's now just a matter of installing 
the board and the ancillary bits and 
pieces in the case. First, attach the 
front panel label, then drill holes for 
the LED, switches S1 & S2, and the 
two test terminals. A hole will also 
haveto be drilled in thetop ofthe case 
to accept a small grommet. 

The PC board can now be clipped 
into the case, the test terminals 
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mounted in position and the wiring 
completed as shown in Fig.3. This 
done, check that the switches and the 
LED line up with the front panel holes. 
Adjust the height of the LED and 
switch S1 if necessary, so that they fit 
correctly. 

The leads to the meter run through 
the grommetted hole in the top of the 
case. Keep these leads reasonably short 
and terminate them with banana plugs. 
It will be necessary to trim the shaft of 
switch S2, so that the knob sits close 
to the front panel. 


Test & calibration 

Now for the smoke test. Apply 
power and check that the LED lights 
(if it doesn’t, check that the LED has 
been oriented correctly). Now check 


the supply voltages on ICi and 
IC2 using a multimeter. In each 
case, there should be about 9V 
between pins 7 and 4. 

Ifeverything is OK so far, check 
the voltage between pin 3 of IC1 
and the positive supply rail (ie, 
the voltage across REF 1). Assum- 
ing VR1 is centred, you should 
get a reading of 2.4-2.5V. Pin 2 of 
IC1 should be at the same voltage 
as pin 3. 

To calibrate the unit, follow 
this step-by-step procedure: 

(1) Monitor the voltage across 
REF1 and adjust VR1 for а read- 
ing of 2.4V (this sets the constant 
current. 

(2) Plug the Low Ohms Tester 
into the DMM and short the Rx test 
terminals using a short length of 1mm 
tinned copper wire. 

(3) Select the 0.010 range and ad- 
just УЕЗ for a reading of OmV on the 
DMM. Check for a similar reading 
when the 110 range is selected. 

(4) Connect a 1Q 196 resistor be- 
tween the test terminals, select the 
0.010 range and adjust VR1 again for 
a reading of 100mV. 

(5) Select the 110 range and adjust 
VR2 for a reading of 1V. 

(6) Short the test terminals again 
and verify that the DMM reads close 
to OmV for all ranges. 

That completes the calibration pro- 
cedure. The lid can now be attached 
to the case, the knob fitted to S2 and 
the unit pressed into service. sc 


20 Electronic 
Projects For Cars 


This book has 20 electronic projects for cars, including high energy & breakerless 
ignition systems, an ultrasonic alarm, a digital tachometer, a coolant level 
alarm, a flashing alarm light, a talking headlight reminder, a UHF remote switch 
& a thermostatic switch for electrically operated radiator fans. And there are 


eight quick circuit ideas as well. 


Price: $8.95 (plus $3 for postage). Order by phoning (02) 979 5644 & quoting your credit 
card number; or fax the details to (02) 979 6503; or mail your order with cheque or credit 
card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 


A 


The PC board carries nearly all the parts and is mounted by clipping it into the 


guide notches of a standard plastic case. 


Note that the locking collar of the 


rotary switch (under the mounting nut) must ђе set to position 4, as described in 


the text. 


measuring 60 x 100mm. The board 
clips into the integral side pillars of a 
plastic case measuring 130 x 66 x 
43mm. 

Begin construction by checking the 
PC board for shorted tracks or small 
breaks. Check also that it clips neatly 
into the case. Some filing of the РС 
board sides may be necessary to allow 
a good fit without bowing the case 
sides. 

Begin the board assembly by in- 
stalling the PC stakes. These are lo- 
cated at the three external wiring 
points and at the connections for 
switch S1. This done, insert the single 
wire link (it sits immediately beneath 
VR3). 

Next, install the resistors (see table 


for colour codes), then install the di- 
odes and ICs, taking care to ensure 
that they are oriented correctly. The 
capacitors can go in next — note the 
polarity of the two 47yF electrolytic 
types. 

REF1 and Q1 can now both be in- 
stalled. Note that these two devices 
look the same so make sure that you 
don't get them mixed up. LED1 is 
mounted on the end of its leads so 
that it will later protrude through a 
matching hole in the front panel. For 
the same reason, switch 51 is sol- 
dered to the top of the previously in- 
stalled PC stakes. 

Rotary switch S2 is mounted di- 
rectly on the PC board. Ensure that it 
has been pushed fully home and sits 


RTS LIST 


1 PC board, code 04305961, 60 
x 100mm 

1 front panel label, 62 x 125mm 

1 plastic case, 130 x 66 x 48mm 

1 9V battery holder 

1 9V battery 

1 SPDT toggle switch (51) 

1 3-pole 4-way PC mount rotary 
switch (S2) 

2 10kQ horizontal trimpots 
(VR1,VR3) 

4 1000 horizontal trimpot (VR2) 

112mm knob s т 

2 banana plugs 

2 banana panel sockets 

6 PC stakes 

1 6mm ID rubber grommet 

1 20mm length of 0.8mm tinned 

copper wire 

1 300mm length of hook-up wire 

3 2.5mm screws and nuts - 

Semiconductors 

2 CA3140E Mosfet input op 
amps (IC1,1C2) 

1 BC328 PNP transistor (Q1) 

1 LM336Z-2.5 reference (REF 1) 

2 1N914, 1N4148 signal diodes 
(D1,D2) У 

15mm red LED (LED1) 

Capacitors 

2 47\F 16VW PC electrolytic 

4 0.1 MKT polyester or 
monolithic ceramic 

Resistors (0.25W, 1%) 

11MO 12.2kQ 

191ко 11ка 

1200 


BE 200 
1000 


| 1560 1100 
124kQ 1910 
110 


196 (for calibration) 


flat on the PC board before soldering 
its pins. This done, loosen the switch 
mounting nut, lift up the star washer 
and rotate the locking collar to posi- 
tion 4. This turns what was a 12-posi- 
tion rotary switch into a 4-position 
rotary switch. Check that the switch 
operates correctly, then do the nut up 
tight again so that the locking collar is 
secured. 

The board assembly can now be 
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Fig.3: install the parts on the PC board 


and complete the wiring as shown here. 


the amplifier is bypassed and theD MM 
directly monitors the voltage across 
Rx, Because the constant current 
source supplies 1mA through Rx in 
this position, the reading in millivolts 
is directly equivalent to the value of 
Rx in ohms. 

Conversely, when positions 2, 3 or 


ө 04305961 o 


(SC) LOW OHMS TESTER 


(8 


Fig.4: this is the full-size etching pattern for the PC board. 


4 are selected, IC2 amplifies the 
voltage across Rx and drives the 
DMM via its pin 6 output. IC2 
operates with a gain of 10 when 
position 2 is selected and a gain 
of 100 when positions 3 or 4 are 
selected. These gain values are 
set by the 1MQ, 10kQ, 1kQ & 
91kQ resistors in the feedback 
network, 

In position 2, all four resis- 
tors are connected in parallel to 
give a feedback resistance of 
9000. IC2 thus operates with a 
gain of 1 + 900/100 = 10. In the 
other three positions, only the 
1MQ and 10kQ resistors are con- 
nected and these give a feed- 

back resistance of 9.9kQ. The gain is 
now 1 + 9900/100 = 100. 

Note that the 0.1uF capacitor is al- 
ways connected across the feedback 
path, to reduce any high frequency 
noise. 

The 91Q resistor at pin 3 matches 
the impedance seen by this input to 


that seen by the pin 2 input. This 
ensures that equal currents flow in 
the two op amp inputs and this in 
turn minimises the output offset volt- 
age. УКЗ nulls out any remaining off- 
set voltage and is adjusted so that the 
DMM reads Оту when Rx is 00 (ie, 
when the test terminals are shorted 
together). 

One interesting point is that the 
lower end of Rx is two diode drops 
above ground, due to series diodes D1 
and D2. This ensures that IC2 oper- 
ates correctly when the output is only 
1mV above the lower Rx connection 
point. 

Power for the circuit is derived from 
a 9V battery via power switch S1. Two 
47yF capacitors across the supply pro- 
vide decoupling and lower the im- 
pedance of the 9V rail, while LED1 
provides power on/off indication. 


Construction 


Most of the parts are mounted onto 
asmall PC board coded 04305961 and 


= 
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RESISTOR COLOUR CODES 

о Мо. Value 4-Band Code (1%) 5-Band Code (196) 

а 1 тмо brown black green brown brown black black yellow brown 

a 1 91kQ white brown orange brown white brown black red brown 

a 1 токо brown black orange brown brown black black red brown 

а it 5.6КО green blue red brown green blue black brown brown 

о 1 2.4kQ red yellow red brown red yellow black brown brown 

a i 2.2kQ red red red brown red red black brown brown 

[в] 1 тко brown black red brown brown black black brown brown 

a 1 2000 red black brown brown red black black black brown 

а 1 1000 brown black brown brown brown black black black brown 

о Ў 910 white brown black brown white brown black gold brown 
[zr a te 
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Another surplus stoci 

purchase. Save a 

fortune over normal 

prices. These 

Screwdrivers are made in бета | 
and are Wiha brand. They are made 
from high alloy chrome vanadium, | 
steel, and the tips have been acid 
dipped, then sandblasted for long 
fife. The handles are black in colour | 
with a red rotating end for ease of | 
Use. These top quality tools will give 
a lifetime of use. 

Normal price for these would be 
$70.00 per set. The set consists of 10 screwdrivers as listed; 

ТР. WIDTH. ‘SHAFT LENGTH TOTAL LENGTH 
Slotted 1.5mm 40 118mm 
Slotted 

Slotted 

Slotted 

Slotted 

Slotted 

Slotted 

Phillips 

Phillips 

Phillips 1 

SET INCLUDES 10 SCREWDRIVERS 


cat. 70-2001 $29.95 Save about $40.00 
15” PROFESSIONAL PA SPEAKER 


[M^ GERMAN MICRO SCREWDRIVER SET стс. - YOUR - CAR WINDOWS T 


с 

Cat. Price $239.00 
June $200.00 
Save $39.00 


PREPROGRAMMED AND | 
ONTROL 


EAKERS 


5. 1 year warranty. 


h any button, and 
volume controls 


iditional 
ur and 


3 ЈАУС пау ак рог 
Pe ACAN ELECTRONICS JAYCAR ELECTRONICS ЈАУСАН ELECTRONICS JAYCAR ELEA 
|: NEAR ELECTRONICS ЈАУСАВ ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELE 


| 

z 1 

= " 

› TRUNIUS JAYGAK ELEL I KUNI 
| JAYCAR ELECTRONICS JAYCAR ELECTRONICS ЧАҮСАВ ELECTRONICS JAYGAR ELECTRONICS JAYCAR ELECTRONI 
"P елее AWARD а POTD ORC ТАМА ОСЕ СОТО LAVORD ГЫ, CeTDONMICC | др C TDONI 


WIRE ОМ 30 METRE REELS MINI PIR WITH 4 LENSES 

* LIGHT DUTY SPEAKER CABLE 14/0.14MM Our top PIR. Very small 

Cat. WB-1703 5з. 95 | e | and very good. Supplied 

. SE DUTY SPEAKER ае ны 
СОМЕ CABLE 24 /о.гомм 1996 Catalogue раде 
S cat. W8-1700 $ 1 7.50 151 for details. 

* 752 TV COAX 


ЕЕЕ ЕЕЕ Was $61.50 
BAM cat we-199o 3S$76.-95JUNE $49.95 cus 


ЈАУС * AIR SPACED 752 ТУ COAX ie an 
JAYC cac wa-2007 $229.92 4 WAY COMPUTER 


ЈАУСЈЕ 4 CORE ALARM СА! 
JAYC Cat. WB-1591 


Was $399.50 | 


SAVE $$$ QN COMPUTER Рнорист$ 


v " 
| | 


138 $12.95 $7.50 XC-5152 " 
(Mp Amplifier Speakers ^ 188 $79.95 $59.95 xc-s165 Cat Price $249 ONLY $199 
Hone MM 4450 сіі Save $50.00 сах 2510 
Mouse Station 137 $17.95 $12.95 XM-5098 LAMINATING SLEEVES Pkt of 25 
51995 i > 


ТУ Foot Rest 136 


$12.95 XO51 NOW 520 Were $24.95 Cat. XL-2512 


Make quality home videos from your camcorder. 
See catalogue for full details. Plug pack extra. 


АУС 


fe Was $79.95 __ Was $139.50 
АУС е $59.9: ипе $109.50 
LMÀ Save $20.00 Save $30.00 


My MESE] DA 
МА 3.5” 1.44M Floppy Disk Drive B 
AYG Quality brand SS 
АУС 12 MONTHS Re 
АУС GUARANTEE 
Ma Cat. XC-4620 
Nd Save 510 | 
Ма Cat Price || : 
569.95 2S 
NOW 5590.95 
RONICS JAY 
RONICS JAY! 


D CI ECT 


— c 


The unit has 2 

digital LCD | 
readouts with digits | 
12mm high. One 
measures Temp 
from -15*C {о 
+49.9°С with 
accuracy +/-1°С. 


The other measures. 

relative humidity 

from 30% to 90% with accuracy у 
3%. It also has a min/max function. 
Pressing the min/max button 
displays the highest values since the 
unit was rese! 


t, 
Cat. QM-7200 Was $49.95 


JUNE SAVE $10 $ 


Instantly tell the 

temperature 

indoors. This 

thermometer has | 

an inbuilt sensor, “4 

and will standona| “ 

shelf or can be wall 

mounted with 

double sided tape. 

Ideal for houses, cars, garages, wine 
collars, glass houses, offices etc. 
Si 


” |These are a range of handy 
1 tools to make your 
= mia ERE fr 


The clamps and set squares are made in New Zealand and the Mitre Box Set is 


Cat P120 
for tull specifications. EER E Т made in the USA. These tools will give years of service, and won't break the first 
RED: Cat. WH-3060 BLACK: Cat. WH-3062 ime you use them. As with most things, quality costs a litle more. 
was $2.95/m - was $220/100m roll 

NO - $180/100m Roll 12mm G a 24mm G 
LE Clamp Clamp 
The really thick stuff. e Very smali G clamp for Р For those slightly 
Diameter 7.7mm ў bigger jobs. Plastic 
RED: Cat. WH-3064 BLACK: Cat. WH-3066 t ^G" with steel 
was $7.95/m - was $325/50m roll za panre 
„дй à хой j. opening 24mm. 
NOW $6.: 5250/* 32mm. Cat. TH-1956 


FC FIG 3 TRIPI | —— cat. H-1954 $5.95 * а $7.50 
О ВБР MN 150mm Sliding Ваг 


Cat. WB-1509 MM ———— — —  — This is basically an À A - 
- fjustable G Cis . The 
was $3.50/m - was S250/100m roll ajastani G Ciamp, тт Se A SHE $ 


У which in tum varies the jaw opening 
^ immensely. Jaw opening up to 70mm. 
1 Bar is aluminium. A very handy tool. Total length is 159mm. 


1 Cat, TH-1958 $13.95 


| shielded low capacitance cable with | MITRE = { 
1a central lead wire for remote | a» 

! switching of car amps, or for extra BOX SET USA) 

1 grounding on home Hi Fi. Cable is А 2 

| figure 8 OFC blue colour with an OD £ Consists of an aluminium нери 


ИМЯ | o 5mm por side. Plugs are superb == " mitre box with a Razor saw | ieee 


| quality gold with nickel metal covers. 5 set. Ideal for hobbyists. 
ИД | Each lead is colour coded with red 
NNI] | and black RCA plugs. Each lead has | 
NINE | {7° RCA plugs on each end Cat. TH-1950 

! Specifications: 

| *Material: Oxygen Free Copper 

"Diameter: 075mm 4 PIECE SET 
i Standard: 45/0.12mm 


======== 


озозо 


round wire: 10/0.12mm 
'apacitance: 68.8PF/M Ѕа ý 
was $19.95 Jur 5 Cat WA-1060! | (10mm) Adjustable 
was $24.95 J Save $6 Cat WA-1062! | Centre Finder. All have steel 
$ 066! Straight edges with plastic handles. 
2| Made in New Zealand. 
са„тнаэ2 $22.95 


========== 


|| cat. 21-2227 MJL21199 PNP Transistor 
Cat. 27-2228 MdL21194 NPN Transistor $17.95 
(Cat. 20-4559 4553 3 Digit BCD Counter $2.75 


PRINTER LEAD 

7 у, т! А ggg | 
projects that you can Ж] = AC SAINT ь | 
book include: i li rs PLUG - 10M LONG Г. 

ight chaser "UH LP Cat. PL-0950 Cat Price $19.95 в. 

olar powered radio June $12.95 Save $7 

types of transistor 3 

implifiers HI = ~ 
+Сотри!ег type circuits Лс Washer Ki 


*And many many more 


Universal 
VCR, CD 
player, video 
camera 
| | plastic 
washer set - 
175 pieces. 
‘Such plastic 
and nylon washers are very common in VCR 
mechanisms etc. Washers must be replaced 
|| upon removal. The pack includes 175 
|| standard and split washers. Cat. HP-0100 


“ki as they come 5 cae re was $14.95 
3 ЈАУСКЕ = 5280 сло МОМ $7.50 
3 JAYCAR ELECTRONICS JAYCAR ELECTRONICS ЈАУСАВ ELECTRONICS JAYCAR ELECTRONICS JAYCAR 


ТЕСТА! 
3 ЈАУСАВ ELECTRONICS ЈАУСАВ ELECTRONICS ЈАУСАВ ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI( 
У JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONK( 
> JAVAD Е IAVCAD ELECTR LECTBONICS JAVCAR ELECTRONICS ТАУСАВ BO 


LECTDONICC ANIC IAVCAR El 


К LOW COST CENTRE 
АУС SPEAKER SYS M KIT 


/ Wiring det $105.35 
ONLY 22>.одо 


[ММ LOUDSPEAKER РА. үш 
Md BIN ENCLOSURE | 


"m D 


Tum. Sector Г 


51 
ALSO AVAILABLE $342 AND 5599 DEALS | 


Ne DESIGNS BOOK 
МЇ Fane Acoustics U.K. makers of 
ҮЙ Speakers for the likes of Pink Floyd, 
David Bowie, Genesis, Iron Maiden, 
[M etc., have produced an absolutely 
АУС fantastic book оп P.A. bin designs. 
ХӨ The book begins with construction 
ГМ "о in general and the second section 
includes 22 separate detailed designs 
ЛУДА for: reflex cabinets, horns, wedge — — 
fA monitors, folded horns, w bins, etc. Designs accommodate 
fA] 12", 15" and 18" speaker components 
fd Са BF-4150 Cat Price 514.95 JUNE ONLY 510 


; No. Í For Rechargeable ДЕ 


1.1A М-МН AA 
Normally $5.95 ea 
June $4.95ea 
Save $1 cat. SB-2455 
1.1A NI-MH AA 
Solder Tags 
Normally $6.25 ea 
June $5.25ea 


Save $1 Cat. SB-2457 


Z20MA AA NICAD 
Normally $3.50 ea 
June $2.50ea 
Save $1 Cat.sB-2450 
720MA AA NICAD 
Solder Tags 

Normally $3.75 ea 


June $2.75ea, 


Save $1 cat. SB-2451 — 


Jaycar] 
RE/SPONSE 
Each speaker has an ADJUSTABLE ANGLE Super Tweeter with 
TITANIUM Dome and Neodymium magnets. Super 
for $30 each, so take this into account when you lox 
OTHER FEATURES: 
*12dB crossover mounted in leads •Каргоп voi 
polyurethane surrounds *Low direct import pric 


5" MID/BASS & 1" 6" BASS & 1" SUPER 6.5” BASS & 1" 
SUPER TWEETER TWEETER SUPER TWEETER TWEETER 
Cat. CS-2280 POWER HANDLING SOWRMS POWER HANDLING GOWRMS POWER HANDLING 75WRMS | POWER HANDLING 80WRMS 


$49.50ea cat. cs-2282 $59.50еа cat. с52284 $59.50еа cat. cs.2208 $69.50еа cat. cs.2290 91818008 
РАТА Digital ale Alarm Clock — — — - - 


4" MID/BASS 
& 3/4" SUPER 
TWEETER 
POWER 40WRMS 


6X9" BASS & SUPER 


Type Capacity 
Nokia 100 1000тА/Н Ni-Cad 
Nokia 101/121 800mA/H Ni-Cad 
Nokia 232  1000mA/H Ni-Cad 
Nokia 232  1100mA/H Ni-Cad 
Nokia 2110 1100mA/H Ni-Cad 
Nokia 2110 1500mA/H Ni-Cad 
Microtac 700mA/H Ni-Cad 
5 МЕС РЗ 700mA/H Ni-Cad 


2KG ШЕ SCALES 


SB-2550 
SB-2552 
58-2556 
58-2558 
58-2560 
SB-2562 
58-2568 
58-2580 


SURROUND 
SOUND CENTRE 
SPEAKER 


Save $10 over 
catalogue price. 
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АУСАВ ОЦЕ АЕ ЕРО TCAE IESUS REA ELECTRONICS AYCA EPEC TRONI E 
IAYCAR ELECTRONICS 


АМ WINDOWS 95 EXPLAINED LOWER PRICED EDUÍTOR 
i SPEAKER CARPET 
eee | | FEATURES 


in order to run Windows 

ЈАҮС 95 sucessfully, and how to 
ANĄ install and optimize your 

systems resources. Later 

chapters cover how to work 

with programs, folders and 
ХП] documents, how to control 

Windows 95 and use the accessories etc. 


м a Active/passive selectable arming 
service reset switch 
: - B LESS 1 Engine kill rela 
175 pages - softcover Cat. 88-7431 $76.95 S 10% Engine Kill relay ееш. 
Slide on keytobs 


THE FULL RANGE OF JAYCAR RE/SPONSE 40 SUBWOOFERS 


Size Cone Power Box Size 
inch Material Handling Vented Sealed 
6” Polycone BOWRMS 3T T 
Carbon Fibre 
Polycone 
Carbon Fibre 
Polycone 
Carbon Fibre 
Polycone 
Carbon Fibre 200WRMS ©5-2246 


Ammonium 


Persulphate 
For etching 


Ca 54 
Was 58.95 
JUNE 85.95 
Save $3.00 


PROTEK 506 - COMPUTER 
CONNECT MULTIMETER 


*Dual Display 
*Bargraph «RS232 
Interface *True RMS. 
*Auto / Manual «3.75 
Digits «4000 Count 
*Relative Mode 
‘Recording (min, max, 
avg) *Time Mode «10 
Memories *Data Hold 
*Back Light "Input 
Warning *10MHz 


*Temperature edBM 

*Logic *Diode 

"Continuity «Signal 

Out *Auto Power Off / 

Keep On Mode sHolster Бу 

Supplied with: case > 
*Rubberholster «Ні quality leads = 

with screw on alligator clips x 

*RS232 interface lead «Temperature probe adaptor 
*Software on 3.5" disk *Hi quality instruction manual 
"Temperature probe extra. Cat QM-1282 $1 295 


Cat:QM-1290 £259.00 


metres Cat. CF-2755 Auto door lock - hijack 
Was $42.95 Now $32.95 | Long lock output 


RONICS JAYCAR ELECTRONICS 


Super code protection 
Anti code grabbing 

Anti scanning 

Self code learning remotes 
Trunk release 

Silent arm/disarm option 
Pager output | 

Door secure warning 
Panic button remote 


© 


Flash parking lights. 


mote control lock/unlock 
Alarm memory report. 
Dual protection 
Automatic rearm 
J Visual armed LED 
Open door monitor 
Emergency overide button 
Power interrupt alarm memory 
Interior light activator 


јегевевав говора A. 


*The driver 
referred to 


ЗЕЕ OUR NEW 1996. SIREN EXTRA Б 
CATALOGUEFOR Normal Cat. LA-8908 $25.95 
FULL DETAILS Backup Battery Cat, LA-8910 $6495 


12V HALOGEN LAMPS & HOLDERS 
20 Watt Lamp cat. st-2730 $5.95 

50 Watt Lamp cat. st-2732 $5.95 

Base With Flying Leads 

Cat. SL-2735 $2.95 

Downlight Holder - White _ 

Cat. SL-2738 $4.95 


CASE WITH HANDL 

This quality case was zx 

designed to hold a 

disk drive. It is ideal 

for test equipment. 

There is а handle 

supplied which 

attaches to one end, 

and also supplied аге 

metal front and rear 

panels. Colour is MES усу 
160(W) x 60(H)mm. 


ONLY 319.95 


DON'T PAY OVER 5200 


> | 
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СТВОМ 


Мо 


NE [хозго — New Generation Plastic Power 175 Watt 
ИХ Electronic Ignition у Amplifier 
We Kit For Cars t 


ИА REFER: SILICON CHIP MARCH 199% REFER: Silicon Chip 
ЇЇ You can program into the system: «the RPM at 8 ә Apr 1996 
ИУ "ich anton advance begins “АРМ for full EA 

advance «max advance angle «REV limit «dwell POWERHOUSE!!! 
NIA] angle «vacuum advance «number of cylinders ‘Outpt powers 175 
МУМУ "о diit security code, The unit features 2 Оча 
КУМУН "утаа data entry, tacho drive output, point/sensor input plus foliis or 125 Walls 

7 segment display. This kit is designed to interface with our iato 8 ohms with low 
EAE] High Energy ignition kit, КС-5030 $55.00. Both kits required. Kt includes PCB distortion typically 
[Ө хуга, pre-programmed micro, plus all electronic components and microswitch. | 2a ggaee THD, SIN of 
ИХ Cat. кС-5202 $65.00 | 11408 and 12208 A- 

‚‚ | weighted, frequency 

ЈАҮС Automatic 10 Amp Battery Charger Kit | response-0.348 down at 20Hz to 20KHz - with unconditional stability! EOI 

s This amplifier is much quieter than any CD player! The amp requires +/-56VDC гай for 
optimum output (prototype dellverd more than 200 watts!) - you will need our MT2140 300W 
toroidal transformer plus suitable fter caps - ай information supplied with the Kit. Pre-tinned 
PCB, genuine Motorola MJLZ1199/4 transistors, pre-wound inductor, high quality MKT poly 
capacitors, plus all specified electronic components including the genuine Bourne trimpot. 


Cat KC-5201 $89.50 
Subwoofer / Bridge ESR & Low 


Lx || Ohms 


Meter Kit 


$69.50 


S4 7 3.55 operate toma singe 12VDC supply 
HIGH VOLTAGE INSULATION ва 1 
TESTER КІТ ; 
£c 


REFER: Silicon Chip May 1996 
If you build or repair mains operated equipment, its wise to test the в 
insulation resistance between active and neutral to earth. The essential | | veta 
tester can measure from 1-2200 gigaohms, has five test voltages from. zl 22 95 a 
100 to 1000, is battery operated and displays the readout on a 10 step ИЕ 5: m 
LED display. КИ includes case, pre punched & silkscreened front panel, | Mi 

| юн MP z 
РСВ plus all specified elec components. SV battery required use 582395. | | Knock Sensor Kit 


ЕТЕН 
Cat. KC-5205 $89.50 ==_в 

For Cars JEU 
Improved Knightrider mson 29e» 
LED Scanner Kit z n s 
REFER: Silicon Chip May 1996 
This kit simulates the row of => 
scanned lights used on the car in the 
Knightrider TV series. It has one row of 16 LEDs 
and is more realistic than our previous kit 
(KC5042). This new version scanning is in опе 
direction, then the other. The circuit can be 


modified to drive 12V 35W globes for use in 12V systems (extra components not included). Kt | 
is supplied with PCB, LEDs plus electronic components. 


Cat. KC-5204 $19.95] 


Screecher Car ШУ Ж Тү" 


Alarm Microphone 


See 1996 cat See 1996 cat 


Cat. KA-1675 x re WE ARE PROUD TO SAY THAT ALL JAYCAR KITS ARE 


*AUSTRALIAN MADE" 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 
VAD ELECTDOMIC® IAVCAD сестра D ELECTDONICC Inve DONIC: 


DONICC iN D ELECT! угле CLECTDONIG 


ром два ee ЕЈ 
CTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
Databank Calculator Watch 

Store your 50 most used phone numbers on your watch!! 

Full instructions supplied - even adults can use it! This 

amazing database watch has the following features. 

*Time *Hour, minute, second «Year, month «Daily Alarm - з 

alarm time and normal time both displayed «Dual Time - а the limitations ог 

two different times displayed «Calculator 8 digit calculator conventional DMMs for low 

Cat. XC-0260 Was 519.95 values of resistance - most 


DMMs reading down to about 5 

JUNE SAVE 54 515.95 ohms. This tester plugs into your 
> multimeter and will accurately 
measure resistances down to 
L Г, 0.01 ohms. It is essential for 

UV EPROM ERASER gm measuring intor sani: 
FEATURES © Erase up to 9 chips at a time • | loudspeaker crossover 
Chip drawer has conductive foam pad • Mains networks, inductors and contacts. PCB, case, screened front panel, 
powered * High UV intensity at chip surface | plus electronic components included. 
ensures thorough erase • Engineered to " р 529,95 
prevent UV exposure • Long UV tube life. 
Replacement tube Cat. ХЕ-4951 $24.95 


Cat. ХЕ-4950 Was $119.95 : тшнен |М1СУ 
\ eed for what frequency. | 

JUNE 5100 save 519.95 || аә, Inductors — Capacitors NiC 

JAYCAR FANS Cooma (Eq Saos Само Vale 

арааг: 01тн ў RY-6902 2.202 


| 0.22mH 4 RY-6903 3.3uF 

| © geome 5 Ryo 4.7uF 

m - . RY-6906 6.8uF 

| YOUR SURPLUS STOCKS [Рр AHE у M 
$6.30 


OF COMPONENTS AND 
40mm  12VDC cat. vx-2502 $22.50 BETO pon 
CONTINUALLY ON THE [bs 
ботт 12VDC cat. vx-2508 $19.95 Bea TH 


1.8mH 
80mm — 12VDC cat. vx-2512 $18.50 ШЕТУ 1578 - Х 
80mm 240VAC cat. vx-25:0 $27.50 M Some yxp TAE M 
120mm 240VAC cat. үх-2514 $27.50 ТЕТЛА зотн  LF-1336 50 By-6928 2004F 
~ н 


AMAZING VALUE DMM’S FROM JAYCAR: — "9 107 
поникао anisole eoe па OR Ma N wee — 24V TO 12V 


Low Cost Pocket 30 Range Pocket Temperature Dwell Tacho REDUCERS 
*35Digiti25mm  *35Digit * Large Display Autorange  *Frequency,Transistor • RPM 

High Display LCD — • Wrap around leads e Transistor Test * 375 Digit • Datahold, Diode, Continuity — Ohms 

e Transistor Test — «Smallsize = Diode Test = Wraparound leads „Аа шн 
* Diode Test * One hand operation « Holster But v Diode tees тЫ 

*10 Amp Current * Continuity * Diode. + - arge 


* Volts 


IED ric | - з POOL/SPA 
Autorange 4.5 Digit Metex RS232 P ryme THERMOMETER 


6 nen 
QU eden Transistor * 40MHZ Freq T ce*True  *DualDisplay  — «Auto/manual temperature. Too hot, an 
= Frequency «Buzzer * Capacitor * Plus more RMS Dual Display * 48m & dB »Data Hold you cook, too cold and 
*Bargraph • Transitor * Data Hold *Includes Computer ~ по + тоге = Recording DORMI you freeze. Its also good. 


*Holster e Data Hold "Buzzer » Holster — — Interface t * Plus More {о know the swimmin 


00! 
б that 


WAS $9.95 
8 | JUNE $6.95 
Bc os TE TEA D = SAVE 53 К 
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ЈАУСАВ ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTR cs JAYCAR ELECTRONICS 
CAR SPEAKER KIT SYSTEM + 


AMAZING SCOOP PURCHASEII 
| Weave purchased сс = 
a large quantity of Lr. 
these systems End 
and have passed the savings on to 
youl! Consists (2 x 65" bass 
enclosed polypropylene wooters, 2 x 1" 
dome tweeters and 2 x 2 way high 
power crossovers. 
Power handling: 70WRMS 
(180WPMPO) 
*Freq Response: 6 
Sensitivity: 9108/1 


complete with mounting serews and speaker wire: 
This system retails in the market for aver 5150. ONLY ТИ 
cat.csze7 Save Over $50 


JAYCAR LOW COST 240V SOLDERING IRON $95 Now 


ЕТВЕ ROLI we 
|| Was $29.95 Now $25 


volt qual it Cat. TS-1450 Normally 51 7.95 
JUNE 572.95 SAVE $5.00 


DOLBY FOUND. |CENTR PRO-LOGIC KIT WITH| 3, 4.5, 6, 7.5, 9, 12V 


SURROUND  |CENTRE/REAR AMPLIFIERS | Ẹogulated at 


SOUND КІТ cx кс 200 $379 cat. мр-з056 
only $199.50 Was $29.95 


June $20 
Save $9.95 


Anti-Static 


Workplace Mat а г 50 Cat. PP-1010 
This mat, 


ЈАУ С measuring a AYE i -95 Cat.PP-1012 
КГУ 2enerous sow x "> 3 a 

(H 3000mm is ideal 25 3 Pin Line Female Cat. PS-1015 
N/A for anyone who repairs or services 
JAYC sensitive electronic equipment. The 


t i: Ek thick, ће hard ii 
КЇ ХӨ | earina face over a donee sponge 6 Sound Siren Bargain 


NIA rubber base. It has a very pleasant t e Limited Qty Available 
NI Ng] (esi Two snap-type connectors are on КОК, ОСЫН This is like our LA-5705 
the mat at one end allowing left ог (see cat P155) but 
right handed use for connection to antistatic wrist straps, the equipment you are different sounds are not selectable. 
working on, earth etc. A connector and coded lead is included with the mat. Tey sound one after the other. Your alarm 
will stand out against the others. 


2519,98. (iue only $20 


HEAD OFFICE E „Озату WHOLESALE | MAIL ORDERS MAIL ORDER - PHONE 


10 LEEDS ST RHODES 2138. Co PHONE: (02) 743 5222 | PO BOX 185 CONCORD 2137 | FREE CALL - ORDERS ONLY 
PHONE: (02) 743 5222 ic ORDERS: 1800 620 169 | ROAD FREIGHT ANYWHERE | 1800 022 888 
FAX: (02) 743 2066 


| FAX: (02) 743 3070 — |IN AUST (up to 20kg) $14.00] HOTLINE (02) 743 6144 
ADELAIDE SA | SYDNEY СІТҮ 

BURANDA QLD | BANKSTOWN 

CANBERRA ACT GORE HILL 

MELBOURNE CITY РАВВАМАТТІ 

COBURG VIC oFac(03 PENRITH 


| RHODES 
NEWCASTLE 


SPRINGVALE VIC 


$ to to $49. 99-$5.00 5 Nig 
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The explosion of Intelsat 708, some 20 seconds 
after takeoff on February 14, has dealt the 
Chinese “Long March" launcher another blow. 
Previous launch failures included Optus B2, 


Panamsat PAS-3 and Apstar 2. 


INDUSTRY FEELING is now that fu- 
ture Long March launchers may be un- 
insurable. Despite the destruction ofthe 
satellite, insured for USS205 million, a 
back up satellite, Intelsat 707 is sched- 
uled for imminent launch on a Euro- 
pean Ariane booster. This satellite will 
take the place of Intelsat 708, at 310° 
east longitude, serving the Atlantic 
Ocean Region. 

* APSTAR 1R – 88° E longitude: no 
further details are available on the 
launch of this satellite and the failure of 
Intelsat 708 may have some affect on its 
schedule. 

+ ASIASAT 2 – 100.5° E longitude: the 
popularity of RTPI has steadily in- 
creased amongst the Portuguese com- 
munity. CCTV4 China has now com- 
тепсей operations at IF 1185MHz in 
PAL. This is a great improvement in 
service availability over the identical 
program available prior to the launch of 
AS 2, on the inclined satellite Gorizont 
19 (96.5E). This service has now been 
discontinued. CCTV4 is also available 
in MPEG on PAS-2. 

Broadcaster Deutsche Welle's 10- 
channel TV and radio service com- 
menced operations in mid April. At 
present the only available decoders 
which will suit this service are used for 
the Galaxy pay TV service, carried on 
Optus B3. Simple reprogramming ena- 
bles this decoder to be used on the 
Asiasat 2 DW service, although this may 
not be legal as title to Galaxy decoders 
always remains with Galaxy, through a 
unique customer leasing arrangement. 
* PALAPA Ci - 113^ E longitude: trans- 
ponder change over from the old B2P 
satellite, scheduled for March 23, went 
ahead early. commencing March 16, and 
should be completed by the time this 
report goes to press. By early April it 


was apparent that all vertically polar- 
ised transponders were down in power, 
affecting viewers in PNG and Asia. The 
launch of Palapa C2Matthe end of April 
will give the satellite operator the flex- 
ibility to move all or only those trans- 
ponders affected to the new satellite, 

Meanwhile interest in Palapa C1 con- 
tinues to increase. Many signals are 
available, including: Star channel "V" 
(975MHz), CFI France (990MHz), MTV 
Asia (1030MHz), TPI Malaysia (1070 
MHz), GMA Philippines (1120MHz), 
ANTEVE (1130MHz), CNNI (1175MHz), 
SCTV (1190MHz), ABN (1230MHz), 
TV3 Malaysia (1250MHz), ATVI (Aust- 
ralia) (1270MHz), RTM-1 Malaysia 
(1330MHz), RCTI Indonesia (1350MHz) 
and CNBC Asia on the new extended 
range band at 1530MHz. 

Many services feature teletext and as 
all but GMA are carried in PAL, a stand- 
ard teletext TV set can be used to receive 
them. 

* JCSAT 3 — 128° E longitude: still no 
programming from this satellite. Its test. 
pattern can be seen on 1165MHz. The 
satellite is designed to supply a 50-chan- 
nel digital pay service into Japan but 
one ofits footprints will cover Australia 
and New Zealand. The service should 
commence late April but it is not known 
if it will be seen in Australia. 

* GORIZONT 42 – 142.5^ E longitude: 
March 14 saw Indian broadcaster ATN 
makean announcementthat they would 
be moving to PAS-4 (68° longitude) by 
the end of March. This would effec- 
tively eliminate viewers from the east- 
ern states of Australia and New Zea- 
land. However, ATN returned to Gori- 
zont 42 a week later and it is planned to 
remain on this satellite until October. 
Strangely, those monitoring PAS-4 on 
the Western coast advise that the broad- 


Compiled by GARRY CRATT* 


caster has never been seen on that satel- 
lite! 

* PANAMSAT PAS-2 – 169° E longi- 
tude: until recently operating in the 
clear, MTV Asia has now gone digital оп 
this satellite. Previously reported ana- 
log signals continue to be available and 
NHK signals have been boosted signifi- 
cantly in level, allowing reception on 
dishes down to 1.6m. There is one K 
band signal seen regularly at IF 1115 
MHz. This transponder is used for spe- 
cial events, otherwise running the stand- 
ard PAS-2 SYLMAR uplink test pattern. 
Most “special events” broadcast on C 
band can be found at 1245MHz ТЕ. 

* INTELSAT 701 — 174° E longitude: 
daily transmissions are seen on IF 
975MHz from Thailand and Taiwan. As 
the political situation tenses between 
Taiwan and China, transmissions are 
expected to increase in frequency and 
duration. This satellite will be replaced 
at the end of 1996 with Intelsat 801. 

* INTELSAT 703 – 177° E longitude: 
the radio service carried on the BMAC- 
encrypted AFRTS service (IF 985 MHz) 
continues to be a good source of Ameri- 
can radio. The audio subcarrier fre- 
quency is 7.40MHz. This satellite will 
be replaced in the first quarter of 1997 
by Intelsat 803. 

* INTELSAT 511 - 180° E longitude: 
RFO Tahiti and Worldnet continue to be. 
the main sources of entertainment from 
this satellite. RFO is scheduled to intro- 
duce a second service on this satellite 
later in the year. There is continued but 
unconfirmed speculation that New 
Guinea broadcaster EM TV could move 
to this satellite mid year. sc 
ен. 
“Вапу Стан is Managing Director of 
Av-Comm Pty Ltd, suppliers of satellite TV 
reception systems. 
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SERVICEMAN'S LOG 


Chuck it away and buy a new one 


No, that's not my advice but itisthe philosophy 
from one of this month's stories – a story from 
the USA, where the servicing scene is very 
different. Even so, it has a very interesting 
connection with the local scene. 


My first story concerns a National 
Panasonic model TC-1407, 34cm col- 
our set using an M12H chassis. This 
model can be anything up to 10 years 
old and is a very well made and reli- 
able set, regarded by many as one of 
the best that National ever made. 

But of course faults do occur and, 
in this case, the complaint was total 
lack of colour. This is not an unusual 
fault in itself but the actual cause was 
unusual, as we shall see. 

When tackling colour problems, I 
automatically reach for the CRO leads. 
And the first thing I checked was 
whether a colour signal was coming 


into the chroma decoder (IC601) — see 
Fig.1. In fact it was, on pin 7. It was 
only about 0.8V p-p but this tallied 
with the circuit. 

Next, I checked the crystal oscilla- 
tor. Again there was no problem, with 
plenty of 4.43MHz signal on pin 16 
of the same IC. 

Well, that ruled out the more obvi- 
ous possibilities. The next thing to 
check was the gating pulses (horizon- 
tally derived) which control the burst 
gateand similar functions. Such pulses 
should appear at the burst gate termi- 
nal (pin 14) of IC601 and are shown 
on the circuit as waveform 30, with a 


WHEN TACKLING COLOUR, 
PROBLEMS, L AUTOMATICALLY 
REACH FOR THE CRO LEADS,.. 
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p-p amplitude of 4.6V. But not in this 
set — pin 14 was dead. 

Well, at least I was on the right 
track. Unfortunately, the track wasn’t 
very clear, which is just another way 
of saying that the best circuit diagram. 
Icould find left much to be desired. It 
wouldn't have been so bad if I had 
been able find an original circuit but 
the best Ihad was a much copied copy 
of a copy — if you follow me. 

To be fair, the original circuit was 
undoubtedly very good, featuring lots 
of information in the form of voltages 
and waveforms, but it had been much 
reduced and, when copied, a lot of 
fine detail was lost. 

Anyway, I was faced with the task 
of tracing the circuit to find where 
these pulses originated and at what 
point they were lost. And I thought I 
had cracked it in one as soon as I 
started. Not far from, and to the left 
of, pin 14 is a diode, D602, which 
connects to chassis. Naturally, I check- 
ed it and it was a dead short. Unfortu- 
nately, my jubilation was short lived 
because when I replaced it and 
switched on there was still no colour. 


Aliteral drawingboard 


So, back to the drawing board — 
almost literally. The line split into 
two at this point, both moving paral- 
lel down the page for a short dis- 
tance. Then one turned left and one 
continued down. I turned left and 
finished up on pin 10 of the video 
chip (IC301). There was supposed to 
be a waveform here also (designated 
waveform 21) which was similar to 
the one on pin 14. 

But there wasn't. Fairly obviously, 
pin 10 was supposed to receive this 
waveform, not supply it. I followed 
the other line down until it spilt, 
going left and right. I went right, but 
drew another blank. It finished up at 
the base of transistor Q601, a blanking 
pulse generator — which didn’t have 
any pulses either. 

OK, back to the junction and turn 
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left. This brought me to pin 16 of the 
jungle chip, 12501. And this, I felt, 
had to be the source of the missing 
waveform. This chip performs a whole 
host of functions, including horizon- 
tal AFC and sync separation, both 
requiring a reference to pulses from 
the horizontal output transformer. In 
fact, pin 16 was connected to the 
sync separator block within the IC. 

What's more, this IC appeared to be 
performing these, and its other func- 
tions, because we had a perfectly 
locked picture but in monochrome. 
So it had to be receiving pulses from 
the horizontal transformer. In fact, 
after much more laborious circuit trac- 
ing, too complex to detail here, I con- 
firmed that the pulses at pin 2 of the 
horizontal transformer were applied 
to pin 1 of IC501. And the CRO con- 
firmed that the pulses here were as 
they should be. 

So why wasn't it delivering a pulse 
at pin 16? 

I could only conclude that there 
was a fault in the IC. And, since I 


пан man Да п 
е тү Kad 


Fig.1: ће сћгота decoding circuitry in the National TC-1407. 12601 is at top right, IC301 at top left, and IC501 


at bottom centre. Many of the IC pin numbers are q 


difficult to read. 


didn't have any on hand, I had to 
order one. But while waiting for it, I 
still had an urge to confirm that this 
was the problem. Referring again to 
1C301, I noticed that on pin 11 there 
was a waveform (No.24) of similar 
shape and amplitude to the waveform 
that should have been present on pin 
10, though somewhat smoother. 

So what would happen if I con- 
nected pins 10 and 11 together. At 
best I might get some kind of colour 
response. At worst, I could blow up 
12301. After studying the voltages оп 
the two pins (1.2V on pin 11 and 0V 
on pin 10) I decided that the risk to 
the IC was minimal and connected 
the two pins together. 

And it worked — well, partly. It did 
produce colour on the screen but it 
was not locked, drifting through the 
spectrum and producing some weird 
coloured scenes. But it was enough to 
suggest that my diagnosis was prob- 
ably correct. 

And in fact it was. When the new IC 
arrived, I fitted апа everything came 


back to normal. Another satisfied cus- 
tomer. 


The American in-laws 


And now for a change of scene; 
quite a big change in fact, because my 
next story comes from the USA. But 
it also has a very close relationship 
with some of my previous notes and 
one story in particular, 

By way of background, my regular 
readers may recall that, from time to 
time, I have featured stories from a 
colleague who worked down the south 
coast of NSW. And I was always 
pleased to feature these stories be- 
cause they involved factors peculiar 
to the area; UHF almost exclusively, 
long distances in many cases, and 
much hilly terrain. And, of course, we 
exchanged technical experiences and 
picked each other's brains from time 
to time. 

So it came as rather a shock when, 
some months ago, my colleague an- 
nounced that he had decided to retire 
and move to the US where he had 
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I TURNED LEFT Ж FINISHED UP ON 
PIN 10 OF THE VIDEO CHIP (ІС $02... 


various in-laws and other family con- 
nections. So, no more stories from 
that source. 

But do TV servicemen ever retire 
completely? 

Significantly, my colleague shipped 
all his equipment, which was consid- 
erable, to the US with him. He had no 
intention of setting up in business 
but, Iimagine, he knew he would feel 
lost without the means to look after 
hisown devices and appliances, along 
with those of his relatives and friends. 

So that is one part ofthe background. 
For the other part I would refer read- 
ers to one of my own stories which 
appeared in the May 1995 notes un- 
der the heading “All it needs is anew 
fuse". In greater detail it concerned a 
Mitsubishi VS-360A projection TV set 
and the difficulty of convincing the 
owner that it needed a lot more than a 
new fuse. 

Linking all this together is the fact 
that my colleague was "in" on that 
story from the beginning. Neither of 
us had tackled projection TV sets be- 
fore and he was anxious to learn all he 
could from what I had to learn. It was, 
therefore, sheer coincidence that one 
ofthe first family jobs he encountered 
after settling into his new home in- 
volved а Mitsubishi projection TV set. 
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Anyway, here is my colleague's story 
as he tells it. 

The set involved was a Mitsubishi 
VS-405R projection type, featuring a 
100cm (40in) screen, It was about 11 
years old, roughly the same age as the 
one my colleague had dealt with in 
Australia. And it came to me by a 
somewhat round about route. 

Ithad originally belonged toa friend 
of one of my in-laws and had failed 
some time before I came on the scene. 
The owner had called in a local serv- 
iceman who repaired it for $170 (I'm. 
quoting SUS, of course). It was quite 
a reasonable charge and the set per- 
formed perfectly. 

Unfortunately, it did not perform 
for long, failing again after about six 
months. And this time the owner did 
what so many people do in this coun- 
try when something fails (particularly 
something 11 years old which has 
failed for the second time) —he chuck- 
ed it away and bought a new one. 
And, as a matter of interest, the new 
set — a larger 125cm (50in) model — 
cost about $1200, roughly half the 
price of a similar set in Australia. 

At the same time the old set was 
“chucked” in the direction of my in- 
laws — not literally I hasten to add, 
because the thing weighs a ton — the 


idea being that muggins, “who knows 
all about TV sets", could probably fix 
it. 

So, it finished up on my doorstep. 
Tm afraid I agreed to the idea with 
mixed feelings. On the one hand I 
had brought all my test instruments 
and tools with me, had organised 
some workshop space, set up a bench, 
and begun to sort things out. 

However, it was all very well for the 
rest of the family to assume that 
muggins "knows all about TV sets". 
The truth was that all I knew about 
projection TV sets was secondhand 
and did not even involve the same 
model. Nor did I have a manual, have 
any idea of where to find one, what it 
would cost if I did, and whether such 
an outlay could be justified. 

I short, I would have to fly by the 
seat of my pants. 


A bright spot 

One bright spot was that the device 
appeared to be fairly easy to get at; 
much easier than was apparently the 
case with the one my Australian col- 
league worked on, due to a slightly 
different layout. One important dif- 
ference was that the top part of the 
cabinet back could be removed, as 
well as the lower part, giving much 
better access. 

In addition, the 3-gun assembly was 
mounted on a steel subframe sup- 
ported on runners on the inside of 
the cabinet. This allowed the subframe 
to be withdrawn, although not with- 
out some difficulty — more on that 
later. 

The whole system was made up 
from a collection of PC boards, each 
mounted ona light metal frame which 
served as a nominal chassis. These 
included a power supply board, a 
horizontal and vertical scan board, a 
signal processing board, a stereo sound 
board, and a convergence control 
board. The scan and signal boards were 
secured to the floor of the cabinet 
while the remaining boards were se- 
cured to the sides. They could all be 
easily unplugged and withdrawn. 

That much established it was time 
to apply power and see what hap- 
pened. The answer was simple — noth- 
ing. This lead me to a 3A fuse in the 
power supply which had failed. This 
was replaced and power applied 
again. 

This time there were signs of life. 
The set tried to fire up but then would. 


Shut itself down and try again. In other 
words, there was a slow hiccup, sug- 
gesting that a protection circuit some- 
where was taking over. I suspect that 
the set had been inadvertently left оп 
in the hiccup condition which, if it 
continues long enough, can blow a 
fuse. 

I went straight to the horizontal 
output transistor, which was readily 
accessible, and picked it in one; it 
was shot. This was easily fixed. I 
didn't have a direct replacement type 
but settled for a 28D380. 

Unfortunately, when I switched on, 
the set was still hiccuping. I found a 
HT rail check point and monitored it. 
It looked as though it was about 125V 
but this called for some judgement as 
itrose and fell. 

Isuspected that the fault was either 
somewhere in the horizontal scan- 
ning circuit or in the protection cir- 
cuit covering this section. Normally, I 
would check this second possibility 
by momentarily disabling the protec- 
tion circuit and noting what happened. 
The trouble was, without a suitable 
diagram, I had no idea where to look 
for this circuit, so I put that on hold. 

Iwas also curious as to the nature of 
the previous fault and what work had 
been done. I could see that the boards 
had been pulled because the wiring 
looms had been released from their 
clips and, although most had been 
restored, a few had not. 

I examined the boards very care- 
fully, in search of a clue, and finally 
concluded that no work had been 
done on them. One obvious indica- 
tion was a fine layer of dust, as nor- 
mally found in such situations, which 
had not been disturbed. 

At the same time, I went over each 
board and checked for dry joints, par- 
ticularly around the horizontal scan 
circuitry and the four pin connec- 
tions to the horizontal driver trans- 
former. Dry joints to these pins have 
been a common problem with many 
sets in the past. In this case, the sol- 
dering quality was very good. I did 
remake a couple of joints which were. 
vaguely suspicious but it was more of 
a gesture than anything. 


Whythefailure? 

At this stage, I began to wonder 
why the horizontal output transistor 
had failed. I also wondered if there 
had been a previous failure and if the 
faulty transistor I had replaced had 


itself been the correct type number? 
However, without a circuit I really 
had no way of knowing. 

Finally, having checked the most 
likely possibilities as I far as I could, 
there seemed to be only one positive 
check left that I could make; a check 
for shorted turns in the deflection 
coils. Fortunately, I had brought my 
trusty shorted turns tester with me 
and unearthed it after some search- 
ing. 

The deflection coils were plugged 
in, so it was easy to make the checks 
without pulling the metal frame as- 
sembly. I checked the horizontal 
windings first and the first two tested 
OK. But not so the third one; there 
was a clear indication of a short. 

So now Lhad to pull the metal frame 
assembly. This wasn't quite as easy as 
it looked. To understand why it will 
help if I describe the device in greater 
detail. 

Imagine a rectangular metal frame 
running the width of the cabinet and 
sitting horizontally on two runners, 
one on each side of the cabinet. This 
frame extends from the back of the 
cabinet to about two thirds the way to 
the front. A second frame is then at- 
tached at right angles to the front of 
the first frame and this extends down- 
wards to the floor of the cabinet. This 
supports the picture tubes and some 
associated circuitry. 

OK, having envisaged all that, con- 
sider how the frame is constructed. It 
is made from box section mild steel — 
actually two lengths of angle iron 
welded together to make the box sec- 
tion. All of which adds up to a lot of 
steel. Add the weight of the three 
picture tubes — they may be small, but 
they're not light — plus a few ода 
pieces and you have a total weight of 
around 25kg. It's not at all easy to 
manhandle in an enclosed space. 

Nor was the operation made any 
easier by the location of the picture 
tubes. These are mounted at about 45 
degrees, below the level of the hori- 
zontal section so that, if it were sim- 
ply removed and placed on a bench, 
the whole assembly would be resting 
on the tube necks. Ouch! 

I tackled the problem by arranging 
some suitable blocks on the bench. I 
then unclipped all the connecting 
leads and carefully manhandled the 
frame out and onto the blocks. 

It was worth the effort. With every- 
thing out in the open it was immedi- 


~T WAS AWARE 
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ately obvious why the set had failed 
in the first place — and why it had 
failed in the second place. In fact, one 
doesn't often get an explanation pre- 
sented as clearly and positively as 
this one. The faulty deflection coil 
assembly was coated with a brown 
varnish, the appearance of which ex- 
actly fitted the description ofthe coat- 
ing on the failed transformer in the set 
handled by my Australian colleague. 

Even without any other warning 1 
would have been highly suspicious of 
this mixture. Ihad encountered a simi- 
lar witch’s brew before — sometimes 
brown, sometimes yellow — in other 
makes of sets. It is sometimes used as 
avarnish on windings, and sometimes 
as a glue to secure an extra compo- 
nent on the copper side of a PC board. 
More particularly, I was well aware of 
its corrosive properties. It will even- 
tually eat away any copper with which 
it comes in contact. 

In this case, of course, I had been 
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Multi-channel radio control 
transmitter; Pt.5 


This month we discuss the construction of the 
Mk.22 transmitter encoder PC board. This 
uses surface mount components throughout 
apart from the trimpots. If it had relied on 
conventional components it would have been 


a great deal larger. 


Asa result of the experience gained 
from test flying of the Mk.22 system 
the transmitter has undergone a radi- 
cal redesign from its original simple 
slide and plug concept for all mod- 
ules. The original encoder layout 
proved difficult to program, so we 
have rotated the PC board through 90° 
and screwed it to the case as well. 
This results in all the programming 
pins being easily accessible from the 
rear, improved bonding to the earth 
for RF bypassing and a larger, less 
crowded PC board. 

There have also been some addi- 
tions to the encoder as a result of 
customer requests. The meter has been 
changed to an expanded scale voltme- 
ter as the original proved too insensi- 


tive. The meter now has zero suppres- 
sion and reads from 8-10V. Fig.1 shows 
the circuit addition, involving trimpots 
VR16 and VR17, zener ZD1, and resis- 
tors R70 and R71. These have been 
included in the encoder PC board fea- 
tured this month. TB7 also had to be 
extended from four to six pins. 

TB30 has been added at the request 
of a government department. They re- 
quired a hard wired system (no RF 
link), TB30 allows the receiver de- 
coder to be coupled directly into the 
encoder with a two-wire patch cord 
via the existing socket on the decoder. 
You simply remove the receiver mod- 
ule, connect the patch cord between 
TB30 and the receiver decoder and 
presto, you have a hard-wired remote 
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Fig.1: the zero 
suppression circuit for 
the meter which now 
reads from 8-10V for 
greater sensitivity. 


control system. This is also very handy 
for testing, as we shall see. 

The original circuit also did not 
allow for the dual control (buddy box) 
connections, an oversight fixed by the 
addition of TB29. 

Finally and most importantly from. 
my point of view, recent developments 
have indicated that a welded, seam- 
less case is now economically possi- 
ble, which will greatly improve the 
appearance of the finished product, 


AM vs FM debate 

The only other comment 1 receive 
on a regular basis is "why AM?”, To 
which I can only reply, “why FM?". 
Although the following is a small di- 
version, I feel that I should deal with 
this furphy immediately. 

I have stated it before and will re- 
peat it now: the FM thing is false 
advertising and largely a sales gim- 
mick. So-called FM radio control trans- 
mitters are not true FM; they are Nar- 
row Band Frequency Shift Keying 
(NBFSK), with the emphasis on nar- 
row band. Older sets use frequency 
shifts of as little as 400Hz. This places 
the signal down in the noise area and 
itis only recently that most imported. 
sets have gone to a 1.5kHz shift, a 
small improvement. 

FM is supposed to offer a vast im- 
provement in signal-to-noise ratio and 
ofcourse it does when a bandwidth of 
40kHz or more is used. NBFSK very 
definitely does not offer an improve- 
ment over AM, especially with sys- 
tems running on 400Hz deviation. 

We flew very successfully for 30 
years on AM and in the two years that 
have elapsed since the Mk.22 АМ вуз- 
tem began flying I have yet to receive 
a single receiver back due to interfer- 
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warned. I recalled that the technician 
in the Australian Mitsubishi service 
department had advised my colleague 
to check for this varnish on the trans- 
former and for any damage it might 
have caused. The rest is history; that 
transformer was a write-off. 

There was one other interesting de- 
velopment. One of the three deflec- 
tion coils — presumably fitted during 
the previous service -was quite free of 
the witch's brew. Perhaps a message 
had finally penetrated. 

But that was all rather academic 
from my point of view. My more im- 
mediate concern was the fate of this 
set. Would I be justified in pressing on 
with the job or should we cut our 
losses? There had been a tentative 
agreement before I started that we 
would put a limit of around $100 on 
the cost of replacement parts. Labour, 
of course, would be no more than an 
extra serving of turkey at next thanks- 
giving — if I was lucky! 

Ihad determined that a new deflec- 
tion assembly would cost about $100 
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eman's Log — continued 


which, with a new horizontal output 
transistor, was already stretching this 
limit. To that would need to be added 
a second scan coil assembly, because 
it would be pointless to simply re- 
place the one faulty one. The third 
coil was another failure just waiting 
to happen. On top of that, how much 
more of this brown varnish was there 
elsewhere in the system? 

So we were looking at $200 plus to 
repair an 11-year old set, which could 
be replaced with a similar size mod- 
ern set for around $1000. I am well 
aware that, in Australia, many people 
would regard such an opportunity as 
a gift and be prepared to take the risk. 

Not so in this country. Because ap- 
pliances are so much cheaper, in real 
terms, than in countries like Aus- 
tralia, the concept of service is very 
much different. Many people will sim- 
ply discard an appliance at the first 
sign of trouble, without any attempt 
to determine whether the fault is mi- 
nor or major, and whether a repair 
might be worthwhile. 


Against this background, and оп 
my advice as to what would be in- 
volved, the decision was made to cut 
the losses, such as they were ( mainly 
my time, which nobody regarded as 
being very important). Not that this 
really worried me very much; it had 
been an interesting exercise and an 
opportunity to study another version 
of this type of set. 

The cabinet of the old set was sal- 
vaged, however. It was a very useful 
piece of furniture and one member of 
the family had it earmarked as a use- 
ful storage unit. 

I suppose the most interesting as- 
pectofthe story, from a technical view- 
point, was the coincidence of finding 
two sets, of the same make, so far 
apart in different countries, suffering 
from almost identical faults. Also, it 
is to be hoped that, at long last, the 
havoc caused by these witches' brews 
has been recognised and that they 
will be suitably disposed of — with 
due regard to the environment, of 
course. 

Well that's my colleague's story; and 
a very interesting insight it is into the 
TV scene in another country. Thanks 
mate. sc 
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This is the topside of the finished encoder board. Note that some of the headers 
have micro shunts (shorting links) across them. 


ence. In fact I have only had two re- 
ceivers back in those two years. One 
because a wing came off in flight and 
the crystal shattered (no other dam- 
age) and the other because the owner 
tried to use it with an FM transmitter 
which he believed to be AM. 

Yet to listen to the pundits, you 


SOCKET 


Fig.4: this patch cord connects 
the servo test header, TB30, to 
the decoder (described in the 
April 1995 issue) for the final 
test. 


$-PIN 

CONTROL STICK SOCKET 
POT. (5k) 

Fig.5: to test servos with the 
encoder and encoder, you will 
need a control stick. Wire it up 
to a three-pin socket as shown 
here. The pot wiper connects to 
the centre pin. 


ATk 


Fig.6: if you do not have a 
control stick, this circuit can be 
used for testing servos with the 
encoder and decoder (see text). 
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would believe it is no longer possible 
to operate an AM system. I still fly AM 
and feel no need to change, especially 
now that I have the Mk.22 transmitter 
with all its modern tricks. 

From a home construction point of 
view, AM is the best system to use 
because it is reliable and easier to 
service. Italso requires less test equip- 
ment, is easier to align, the components 
are cheaper and, most important of 
all, the crystals are cheaper and read- 
ily available on the now deserted 
29MHz band. 

Having come this far, I may as well 
go the full distance. I believe that most 
R/C manufacturers have lost the plot 
and are forcing the average sport flyer 
and hobbyist into buying expensive 
equipment they have little use for. 
Some of the latest gems being adver- 
tised include a transmitter with over 
one hundred model memories and oth- 
ers with rocker switch electrical trims, 
a very dangerous concept to my mind. 

At this point, it is appropriate to 
remind the reader that the Mk.22 is 
designed to expand with the user's 
requirements, starting with a simple 
two or 4-channel system and adding 
as you know and grow. In other words, 
itis an attempt to provide the modern 
concepts that users feel are desirable 
for their applications, combined with 
a return to the simple and more user 
friendly systems ofthe pre-microproc- 
essor era. 


Construction 


The component layout diagrams for 
both sides of the PC board are shown 
in Fig.2 & Fig.3. For those not familiar 
with surface mount assembly, I sug- 
gest reading the article "Working With 


Surface Mount Components", as fea- 
tured in the January 1995 issue of 
SILICON CHIP. You will need a pair of 
magnifying spectacles, a fine-tipped 
soldering iron and a pair of tweezers 
with very fine tips. 

The diagrams of Fig.2 & Fig.3 depict 
the full component count for a com- 
plete 8-channel system with all the 
trimmings. If you intend to build a 
simpler version then photocopy the 
assembly drawings and white-out all 
ofthe components you do not need. In 
fact it is a good idea to do this anyway 
and then mark off each component as 
you mount it. 

Begin by tinning one pad at each of 
the surface mount component posi- 
tion, as set out in the above article. 
Now is a good time to establish which 
components are to be mounted by only 
tinning those pads. 

The surface mount assembly is very 
straightforward. In fact, the whole.as- 
sembly is quite straightforward; there 
is just a lot of it. I usually empty all of 
the components of one type into a 
small tray and beginning at the top left 
hand corner, mount all of the compo- 
nents of one type down through the 
PC board. 

When all ofthe surface mount com- 
ponents are mounted on the topside 
of the board, turn it over and mount 
all of the SM components on the re- 
verse side. Once complete we are ready 
for the conventional components. 

The header pins come first and there 
is no height restriction to limit which 
way they are mounted. You can mount 
the whole header with the black plas- 
tic base included or you can invert the 
pins (long side through the PC board) 
as we did in the transmitter module, 
and remove the black plastic base 
when finished. This gives a much 
neater looking finished item. This is 


Underneath the assembled encoder board, 


showing all the surface mount components. You can use 
this photo as a crosscheck with the component diagram of Fig.2. 


This view shows how the configuration module, 
pins for the mix expansion socket TB30. 


the way the commercial units are as- 
sembled. 

If you do not mount the header pins 
first then you will not be able to те- 
move the black base. The header pins 
supplied in the kit are in strips of 40 
pins and must be cut into the required 
number of pins for each terminal block. 

If you have no intention of expand- 
ing beyond eight channels, the header 
pins TB11, TB12, TB13 and TB14 can 
be deleted altogether. There is a short 
on the PC board which automatically 
programs the PC board to eight chan- 
nels. If you do intend to go beyond 
eight channels then this short must be 
cut and the header pins installed. Do 
not forget also that all the components 
not placed during the original build 
can be easily added later. 

TB29, the dual control (buddy box) 
header, also has a short across it on the 


РС board. If you intend to install this 
feature, install TB29 and cut the track 
between the pins. Adding this feature 
will be described in a later column so 
forthe moment leave this track uncut. 

TB30, the servo test header, must be 
fitted since it allows you to set up the 
entire system without the transmitter 


to be discussed in future article, fits on the header 


This close-up view 
shows the micro 

shunts fitted to pin 
pairs 4-11 on TB30. 


and receiver modules installed. TB29 
is a polarised 2-pin connector so be 
sure it is mounted exactly as shown 
on the overlay. This is the only con- 
nector not made out of header pin 
strip. 

-TB10, the mix expand port, is a 
special case and must be mounted 
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with the plastic base left in place and 
the long side of the pins uppermost 
(short side through the PC board). The 
black plastic base provides the clear- 
ance height to keep the configuration 
module above the surface mount com- 
ponents. This header pin set carries 
the configuration modules which are 
used during setup and provides the 
mix points for the on-board mixers. 

In order to provide access for the 
configuration inputs, the tracks are 
broken between each of the pin pairs 
4-11 (refer back to the encoder circuit 
on pages 56 & 57 of the March 1996 
issue). For normal operation, shorting 
links (micro-shunts) must be placed 
across these pin pairs for circuit conti- 
nuity, If you do not intend using mix- 
ing, then TB10 can be left out and 
hard wired shorting links wired across 
the pin pairs 4-11. 

Again, if you don't want mixing, all 


This scope photo shows the staircase waveform at pin 1 of IC3a (upper trace) 
and the pulse waveform from pin 7 of IC1b (lower trace). 


of the components associated with 
TB27 and TB28, including the head- 
ers themselves can also be omitted. 
The only other item of note in the 
header pin department is the clipping 
of pin two on the power and expan- 
sion terminal blocks to provide po- 
larisation. This is essential as these 
connectors carry the DC power to the 
encoder board and the 24-channel ex- 
pansion board. When we come to wir- 
ing the transmitter looms, then we 
will talk about fitting jumpers to the 
header sockets. 
mplete the assembly by 
mounting the remaining conventional 
components. Zener diode (ZD1) in the 
meter circuit is best left standing a 
little proud of the PC board to keep it 
well clear of the SM components. 
Now go back and check your work, 
taking particular care to ensure that 
all of the solder connections are com- 


Kit Availability 


Kits for the Mk.22 encoder module are available in several different forms, as 


follows: 

Fully assembled module 
Encoder kit 

Encoder PC board . 


$159.00 
- $110.00 
$29.50 


Post and packing of the above kits is $3.00. Payment may be made by 
Bankcard, cheque or money order payable to Silvertone Electronics. Send 
orders to Silvertone Electronics, PO Box 580. Riverwood, NSW 2210. Phone 
(02) 533 3517. 
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plete. It is very easy to miss soldering 
one end of a surface mount compo- 
nent or to short out two pins on an IC. 


Testing 


Once you are satisfied that all is 
well, load the micro shunts onto pins 
4-11 of TB10 (mix expand) and onto 
the NORMAL side of TB1, TB3, etc. 
Setall potentiometers to the midpoint, 
including VR2. This pot has been 
changed to a 10-turn trimpot on the 
production PC board (same value) to 
improve the accuracy and stability of 
the neutral adjustment. 

Switch your multimeter to a low 
"ohms" range and check between pins 
3 and 6 of TB7 to ensure there isn't a 
dead short across the board. 

Hook up a 10V supply to pins 3 and 
6 of TB7 and check the voltages at the 
following points: input to the voltage 
regulator REG1, +10V; output of REG1, 
+5V; junction of the voltage references 
R22/R23 and R58/R61, 2.5V; cathode 
of ZD1, +7.5V and finally, the centre 
terminal of VR2, +1.5У. 

With 10V applied, run along the 
four output pins of IC3 (pins 1, 7, 8, 
14) and check with an oscilloscope to 
see that pulses are present. The wave- 
form at pin 1 should be as in the scope 
photo accompanying this article. 

Now go to pin 1 on power connec- 
tor TB7 and you should have a nega- 
tive going pulse of about 10V peak-to- 
peak with a pulse width of approxi- 
mately 1.5ms. There should be nine 
negative-going spikes. 

Congratulations, you now have a 
working basic encoder module. All 
that remains for this month is to make 
up a patch cord to connect the servo 
test header, TB30, to the decoder (de- 
scribed in the April 1995 issue) forthe 
final test. 

This patch cord is quite simple, con- 
sisting of a ground and signal connec- 
tion — see Fig.4. Take care to get the 
polarity correct on the 2-pin connec- 
tor for TB30. The output of TB30 is a 
positive-going pulse in order to match 
the receiver output. 

The 3-pin plug for the decoder is a 
bit of a problem as this socket is non- 
polarised, so paint dots on the mated 
connector to ensure correct alignment 
during later use. The ground connec- 
tion is the pin closest to the receiver 
crystal. The socket we are discussing 
hereis the black plastic socket used to 
mate the receiver to the decoder. 

Plug the patch cord onto TB30 and 


into the decoder socket. Plug in a ге- 
ceiver battery and one or more servos 
or better still, a pulse width meter. If 
you do not have a pulse width meter, 
then а servo set to 1.5ms neutral (most 
modern servos) will be quite adequate. 
Remove any connections you may 
have to the encoder except the power 
lead and patch cord. Switch on the 
power to both the encoder and de- 
coder and the servos should all take 
up the same position. Adjust VR2 to 
bring the servos to neutral (1.5ms) and 
you now have an aligned encoder. 

If you do not have a Mk.22 receiver 
then you may want to hook up the 
encoder to the transmitter module. 
Simply connect ground, 10V and sig- 
nal on the two boards, set the pro- 
gramming shunt on TB3 in the RF 
module to the AM position and you 
should have a modulated RF signal 
adequate in strength to drive the re- 
ceiver at close range. Carry out the 
above adjustment and you are all set 
for the programming which will be 
described when we deal with system. 
alignment. 

Finally, for those who just cannot 
contain themselves and must see a 
servo move from an input, if you have 
an old control stick, just wire up a 3- 
pin socket as shown in Fig.5. 

If you do not have a control stick 
then wire up a 5КО linear pot as shown 
inFig.6. The two 4.7kQ resistors simu- 
late the mechanical stops in the con- 
trol sticks. Set the programming shunts 
supplied to the NORMAL position on 
the input programming headers TB1, 
TB3, etc. Plug the pot into the channel 
1 input and the servo into channel 1 
on the receiver/decoder. 

Rotating the pot or moving the stick 
will result in servo movement. To re- 
verse the direction of travel, simply 
rotate the pot connector through 180°. 
When satisfied that all is working and 
the novelty has worn off reversing the 
servo, check each channel input. 

A word of warning here. When re- 
versing the servo, keep in mind that 
the pulse width must be set at pre- 
cisely 1.5ms (servo in exact neutral) 
or else any error in position will Ье 
multiplied by a factor of two when 
you reverse the servo. In other words, 
ifa servo is at one end of its travel (for 
example the throttle), then it will fly 
to the other end as soon as you reverse 
its travel. 

Next month, we will discuss con- 
struction of the transmitter case. sc 
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Now available: the complete index to 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line by line 
or page by page for quick browsing, or 
you can use the search function. All 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: 
this file lets you quickly check out the Notes & Errata (if any) for all articles 
Published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
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ORDER FORM 


Floppy Index (incl. file viewer): $A7 


Notes & Errata (incl. file viewer): $A7 


Alphanumeric LCD Demo Board Software (May 1993): $A7 


Stepper Motor Controller Software (January 1994): $A7 
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Check out this professional looking but easy to build DI Box. DI Boxes enable you to run long 
lengths of cable from a microphone, guitar, or any unbalanced equipment to balanced input mixers 


(See ЕА June 91) The К 5555 allows you to use four 
parate патен microphones, The output the 
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Micron Sure Shot Desoldering Tool 


Exclusive to Altronics in Australia. This stand alone, fully self- 
‘contained desoldering tool makes it a breeze to remove 
‘components from any PCB, Even double sided, through hole 


plated boards. All it needs is a squeeze or two on the trigger and the component. 
= Totally self contained • Light and compact = Anti static 
Ур * Easy to use * Simple to lean and maintain * Variable tp temperature. The 

Sure Shot generates a high speed vacuum every time the trigger is squeezed. This 


virtually falls ош. Featus 


Vacuum causes the molten solder to flow into the collection reserv 
the unit, Here the molten solder solidifies into small particles. 
temperature control the Sure Shot is ideal for single sided, дош 


solder-free for easy removal of the component 
105279 


T1282 10mm Replacement Tip to Suit $34.95 
T 1283 1.6mm Replacement Tip to Suit $34.95 Г 
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$50! T 
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imported US. and 
European made speakers 
costing twice as much.” 

John Negus, Audio Equip. 
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10-Amp 
Battery Charger 


Have you tried to start your car or boat 
recently and found the battery wouldn’t 
do its job? Do you need a fast charger for 
the battery? This new automatic 10-amp 
charger should fit the bill. 


By RICK WALTERS 


Although it's possible to buy a com- 
mercial battery charger for just $30, it 
won't get you out of trouble in a hurry 
if you have a flat battery. These charg- 
ers usually have a maximum current 
rating of just 4A continuous, which 
means that it can take many hours to 
bring a flat battery up to scratch. 

Often, it's a case of connecting the 
charger and letting the battery charge 
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for the rest of the day or overnight. 

Many low-cost commercial charg- 
ers also lack any useful indication of 
the charging rate. What's more, they 
often only have a single fixed charg- 
ing voltage and come with rather 
flimsy clamps and cables. When it 
comes to battery chargers, the old ad- 
age "you get what you pay for" is 
quite true. 


By contrast, this design is capable 
of pumping out a hefty 10A on a con- 
tinuous basis and can automatically 
charge 6V, 12V or 24V batteries. You 
don't have to manually set the charg- 
ing voltage either. When connected to 
a battery, this unit measures its volt- 
age and then automatically selects the 
correct charging rate. 

This scheme works because a “flat” 
battery is generally only a few volts 
below its nominal voltage. For exam- 
ple, a flat 12V battery generally would 
be at about 10V while a 24V battery 
would drop to about 20V. 

The only drawback of this scheme 
is that the charger will not automati- 
cally recognise a 12V battery that has 
gone below 8V or a 24V battery that 
has gone below 16V. That's because 
the sensing circuit assumes that any- 
thing under 8V is a 6V battery, while 


Most of the components, including the main PC board, the power transformer, 
the electrolytic capacitors and two bridge rectifiers, are mounted on an 
aluminium baseplate. This provides an excellent heatsink and simplifies 
mounting the various components. Note the heatshrink tubing covering the 


mains switch and fuseholder terminals. 


anything between 8-16V is a 12V bat- 
tery, 

We don’t think this will happen 
very often but if it does, the solution 
lies in the “override” pushbutton 
switch on the back panel. All you 
have to do is hold this pushbutton 
down for short periods until the cor- 
rect voltage indicator LED stays on. 
We'll talk about this function later. 

Because of its high current rating, 
this battery charger is just the shot for 
quickly topping up a battery that’s not 
quite up to the job. It can really get 
you going again on those cold winter 
mornings. It’s also ideal for getting 
your boat or recreational vehicle bat- 
tery up to speed, if it's been lying 
around neglected for a while. 

Seven front panel LED indicators 
give youa good idea as to what's going 
on. First, the BATTERY CONNECTED 


LED lights whenever a battery is con- 
nected, even if the power is off. Three 
more LEDs indicate whether a 6V, 12V 


FEATURES 


Automatic selection for 6V, 
12V or 24V batteries 


Manual override button for 
single voltage setting 


10А maximum charging 
current 


Automatic change over from 
high through medium to 
trickle charge 


Battery voltage and charge 
status indicator LEDs 


Output short circuit protection 
Reverse polarity protection 


or 24V battery is being charged, while 
the remaining three LEDs indicate the 
charging rate (trickle, medium or high). 


How it works 


Refer now to Fig.1 for the circuit 
details. This circuit can be split into 
four blocks: 

(1) a battery voltage sensing and 
reference voltage summer (IC1); 

(2) a switching regulator (102 and 
associated circuitry) which regulates 
the battery charging voltage. This cir- 
cuit block also senses and limits the 
battery charging current; 

(3) a power supply based on trans- 
former T2, full-wave bridge rectifier 
ВК1 and 3-terminal regulator REG1; 
and 

(4) charging and voltage indicators 
based on transistors Q5-Q7 and LEDs 
17, 

Let's take a closer look at each of the 
various circuit functions. 

The battery voltage sensing circuit 
consists of three comparators: IC1a, 
IC1bandICic. As shown, pins 3 & 5 of 
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Fig.1: comparators IC1a-IC1c provide the automatic battery voltag: 
is the switching 


y gi ng function, while IC2 
ator. The latter generates a PWM (pulse width modulated) waveform and 


drives Mosfet Q4 via a buffer stage (Q2 & Q3) and isolating transformer T1. IC1d monitors the 
voltage across the 0.010 current sensing resistor and drives the charge indicator LEDs. 
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1 plastic instrument case with 
plastic front & rear panels, 260 
X 180 x 65mm (Jaycar HB5984 
or equivalent) 

1 self-adhesive front panel label, 
250 x 60mm 

1 PC board, code 14105961, 145 
x 83mm 

1 PC board, code 14105962, 51 x 
48mm 

1 160VA toroidal power 
transformer with 18V 
secondaries (Jaycar MT2113 or 
equivalent) 

1 mains lead with moulded 3-pin 
plug 

1 mains switch with plastic rocker 
& neon indicator (S1) (Jaycar 
SK0985 or equivalent) 

1 pushbutton momentary contact 
Switch (S2) 

2 ЗАО panel-mount fuseholders 
(Jaycar SZ2020 or equivalent) 

1 2A 3AG slow-blow fuse (F1) 

1 16A 3AG fuse (F2) 

1 10A battery clip - red (DSE P- 
6420 or equivalent) 

1 10A battery clip - black (DSE P- 
6422 or equivalent) 

5 TO-3 insulating bushes 

2 TO-220 insulating washers 

1 E-type ferrite transformer. 
complete with bobbin - Jaycar 
LF-1270 or equivalent (T1) 

3 190mm cable ties 

1 ETD29 transformer assembly 
(Philips 2 x 4312-020-37502 
ferrite cores; 1 x 4322-021- 
34381 former; 2 x 4322-021- 


IC1a & IC1b respectively are connected 
to the positive terminal of the battery 
via a 20kQ resistor and to ground via 
two series 10kQ resistors. This ar- 
rangement ensures that half the bat- 
tery voltage appears on pins 3 & 5, 
while one quarter of the battery volt- 
age appears on pin 10 of IC1c. 

A voltage divider string fed from 
the +15V output of REG1 is used to set 
the bias voltages on the inverting in- 
puts of IC1a-IC1c. As shown, pin 6 of 
IC1b is biased to +2V, while pins 2&9 
of IC1a & 1С1с are biased at +4V. 

If a 6V battery is connected, the 
output of IC1b will switch high, turn- 


PARTS LIST 


34371 clips) (L1) 

1 1.5-metre 30A battery cable 
(red) 

1 1.5-metre 30A battery cable 
(black) 

7 5mm LED clips 

1 3mm x 10mm tapped spacer. 

4 3mm x 6mm tapped spacers 

2 3mm x 15mm bolts 

5 3mm x 12mm bolts 

8 3mm x 6mm bolts 

16 3mm hex nuts 

11 3mm flat washers 

12 3mm spring washers 

2 mains cable clamps (Jaycar 
НР0716 or equivalent) 

3 6PK x 10mm screws 

4 6mm female solder quick 
connectors (BR1) 

1 260mm length 20 B&S 
enamelled copper wire (for 
-019 resistor) 

1 6-metre length 21 B&S 
enamelled copper wire (for L1). 

1 9-metre length 30 B&S 
enamelled copper wire (for T1) 


Semiconductors 

1 LM324 quad op amp (IC1) 

1 TL494 or TL594 switching 
regulator (122) 

1 BS170, BS170P or VN10KM N- 
channel IGFET (Q1) 

1 BD139 NPN transistor (Q2) 

1 BD140 PNP transistor (Q3) 

1 MTP75NO5 N-channel IGFET 
(Q4) 

З BC548 NPN transistors (Q5-Q7) 

17815 3-terminal regulator 


ing on Q7 and lighting LED7 (the 6V 
indicator LED). Similarly, a 12V bat- 
tery will cause the outputs of both 
1С1а and IC1b to switch high. Because 
pin 1 of IC1a is now high, LED7 turns 
off and LED6 turns on (via Q6), indi- 
cating that a 12V battery is being 
charged. 

Finally, a 24V battery causes all 
three comparator outputs to switch 
high. LEDs 6 & 7 will now both be off, 
while LEDS will be on to show that 
the battery is being charged to 24V. 


Switching regulator 
10215 а TL494 PWM switching regu- 


Ciera 


5 1N914 switching diodes 
(D1,D2,D5-D7) 

1 BYV32-200 ultra-fast diode (D3) 

1 1N4004 power diode (D4) 

1 400V 35A bridge rectifier (BR1) 

1 400V 6A bridge rectifier - P04 
(BR2) 

7 5mm red LEDs (LED1-LED7) 

1 15V 400mW zener diode (ZD1) 


Capacitors 

З 4000uF 63VW chassis mounting 
electrolytic 

1 470uF 63VW PC electrolytic 

1 220uF 25VW PC electrolytic 

1 100uF 16VW PC electrolytic 

2 22uF 16VW PC electrolytic 

S ТОЦЕ 16VW PC electrolytic 

14.7uF 16VW PC electrolytic 

30.1uF 100VW monolithic 
ceramic 

1.0022uF 100VW MKT polyester 


Resistors (0.25W 1%) 


1 10MQ 74JkQ 
11MO 12.2kQ 
2. 220kQ 1 1.8kQ 
1 100kQ. 21.5КО 
3 56kQ 6 1kQ 
227к0 19100 
1 20kQ 1470Q 
115kQ 13300 
З токо 1W 11000 
2 10К0 1910 
28.2kQ 10.010 
15.6к0 
Miscellaneous 


Red, orange & black hook-up 
wire; heatsh "eria 


lator IC from Texas Instruments. This 
device contains an on-board oscilla- 
tor, a reference regulator, two error 
amplifiers, and a pair of output driver 
transistors. In operation, this device 
monitors the voltage between its pin 1 
and pin 2 inputs and adjusts its out- 
put duty cycle accordingly, to give the 
correct charging voltage. 

In greater detail, pins 1 & 2 are the 
non-inverting and inverting inputs 
respectively of an internal error am- 
plifier (designated A1). Pin 1 moni- 
tors the battery voltage via a voltage 
divider (5.6kQ and 9100), while pin 2 
monitors the output of the reference 
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Fig.2: most of the parts are installed on these two PC boards. 


Make sure that transformer T1 is correctly oriented, as it's 
easy to install it back-to-front. In addition, the two round 
plastic corner lugs on the base of this transformer must be cut 
off so that the pins go through the PC board. - 


voltage summer formed by 1С1а-1С1с. 
When a 6V battery is connected, 
pin 7 of IC1b goes high as we've al- 
ready described. As well as driving 
Q7, this output is also applied to a 
voltage divider consisting of 56kQ, 
4.7kQ and 3300 resistors. As a result, 
41V DC is applied to pin 2 of IC2. 
When a 12V battery is connected, 
the output of IC1a goes high as well 
and so the two 56КО resistors at the 
comparator outputs are effectively in 
parallel. This means that a signal of 
32V is now applied to pin 2 of IC2 and 
this jumps to +4V for a 24V battery (all 
three comparator outputs high). 
Thus, depending on the voltage of 
the battery connected to the charger, 
the comparators apply a fixed DC volt- 
age to pin 2 of IC2 (ie, to amplifier 
A1's inverting input). This voltage is 
then compared with the divided bat- 
tery voltage on pin 1 of IC2 (the non- 
inverting input of the A1 error ampli- 
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fier). As a result, IC2 adjusts its pulse 
width output accordingly so that the 
battery is charged to the correct volt- 
age. 

This works out to be 7.2V for a 6V 
battery, 14.4V for a 12V battery, and 
28.8V fora 24V battery. Note that these 
full-charge voltages respectively 
equate to 1V, 2V and 4V signal voltages 
on pin 1 of IC2. 


Override function 


Pushbutton switch S2 provides the 
override function. As explained pre- 
viously, this is used in situations where 
the battery is so flat that it is no longer 
automatically recognised by the 
charger. 

To simplify the circuit, however, S2 
provides just one override voltage (ei- 
ther 6V, 12V or 24V). That's because 
most individual users will only want 
to charge one type of battery (usually 
12V). The actual override voltage is 


determined by the value of resistor R1 
and this is selected when the unit is 
built. 

When S2 is pressed, it simulates 
the relevant comparator output(s) go- 
ing high and applies the appropriate 
voltage to pin 2 of IC2. This forces 
switching regulator IC2 to charge the 
battery at the correct voltage, even 
though the automatic detection cir- 
cuitry has failed to identify the bat- 
tery. 

Assuming that the battery is OK, 
this will very quickly bring its voltage 
up to a level where the automatic de- 
tection circuit can take over. The bat- 
tery will then charge to the correct 
voltage. 

In practice, it's simply a matter of 
holding down S2 for short periods 
until the correct charge indicator LED 
remains on when the switch is re- 
leased. 

Note, however, that it should rarely 


be necessary to use the override 
switch. Only batteries that have been 
severely discharged will have an out- 
put that's so low that they will not be 
automatically recognised. And any 
battery that's left in this state for too 
long will quickly deteriorate. 


Current limiting 

The need for current limiting is ob- 
vious — without it, a discharged bat- 
tery could attempt to draw 30-40A or 
more. This would certainly be no good 
for the battery or for the charger itself. 

In this circuit, the maximum charg- 
ing current has been limited to 10A. 
This is done by monitoring the volt- 
age developed across a .019 current 
sensing resistor and applying it to the 
non-inverting input (pin 16) of a sec- 
ond error amplifier (A2) inside IC2. 
This voltage (ie, on pin 16) is then 
compared with a fixed 10mV refer- 
ence on the inverting input of A2 (pin 
15). 

As long as the charging current re- 
mains below 10A, the voltage across 
the.01Q resistor remains below 10mV 
and no current limiting takes place. 
However, if the current attempts to 
rise above 10A, the voltage on pin 16 
will rise above the voltage on pin 15. 
The A2 amplifier then generates an 
error signal and this in turn reduces 
the duty cycle of the pulse width 
modulated (PWM) output at pins 9 & 
10. 

As a result, the maximum output 
current is effectively limited to 10A. If 
thecurrent does try to rise above this, 
the error amplifier immediately re- 
duces the PWM duty cycle to reduce 
the current again. 

Mosfet Q1 and its associated com- 
ponents provide a delayed start-up 
for the switching regulator (122). This 
is necessary to give IC1a-IC1c suffi- 
cient time to apply the correct refer- 
ence voltage to pin 2. 

When no battery is connected, Q1's 
gate is at ground and so it is turned 
off. Asa result, pin 4 (Inhibit) of IC2 is 
held at the pin 14 reference voltage 
(5V) viaa 4.7kQ resistor and diode D2 
—ie, the 22uF capacitor between pins 
4 & 14 will be discharged. This pre- 
vents the switching regulator from 
producing any output. 

If a battery is now connected, the 
output of IC1b (and perhaps IC1a & 
IC1c as well) will go high after a short 
delay, as set by the 22uF capacitor at 
pin 5. This high turns on Mosfet Q1 


The LED indicator board is mounted on the front panel by pushing the six 


charge indicator LEDs into matching pl: 


astic bezels. Note the 10mm spacer 


attached to the middle of the board – this ensures correct spacing between the 


board and the front panel. 


(via D1) and so the 22uF capacitor on 
pin 4 of IC2 charges via the 100kQ 
resistor in Q1's drain. 

As a result, the voltage on the In- 
hibit pin slowly reduces as the ca- 
pacitor charges. This allows the out- 
put pulse width at E1 and E2 to in- 
crease slowly from zero to a width 
which is controlled by the battery volt- 
age. 

Note that pressing the override 
switch (S2) also applies a high (+15V) 
tothe gate of Q1 (via D7). This ensures 
that IC2 starts when S2 is pressed, 
even if the battery voltage is so low 
that none of the op amp outputs has 
gone high. 


Buffer stage 


The paralleled emitter outputs from 
122 drive a buffer stage based on com- 
plementary emitter followers Q2 & ОЗ. 
From there, the PWM signal is fed to 
transformer T1. The transformer sec- 
ondary then drives Mosfet Q4 via a 
O-1uF capacitor. 201 is included to 
protect Q4's gate circuit from voltages 
in excess of 15V. 

T1 is necessary to isolate the switch- 
ing regulator circuitry (IC2, Q2 & Q3) 
from the output circuitry. This is be- 
cause Q4 operates as a source fol- 
lower and its source is effectively at 
the battery voltage. 

Tn operation, Q4 is switched on and 
off by the waveform applied to its 
gate. Each time it turns on, it applies a 


DC pulse to the positive battery termi- 
nal via inductor L1. When Q4 turns 
off, the field around L1 collapses and 
D3 conducts so that the energy stored 
in the inductor can continue charging 
the battery. 

Note that although Q4 switches a 
+55V rail, the average voltage applied 
to the battery is determined by the 
duty cycle of the PWM waveform from 
IC2. The pulse widths are at their 
narrowest for 6V batteries and at their 
widest for 24V batteries. 

Bridge rectifier BR2 is there to pro- 
tect the circuit against reverse polar- 
ity connection of the battery. Using a 
bridge rectifier may seem a little odd 
here but we are really only just con- 
necting the top two diodes in parallel 
and with reverse polarity across the 
output. The bridge rectifier is simply 
a low-cost way of obtaining two di- 
odes with adequate current ratings. 

Ifthe battery is connected the wrong 
way around, the two top diodes in- 
side the bridge become forward bi- 
ased and conduct a heavy current. 
This blows 15A fuse F2, thereby dis- 
connecting the battery from the charger 
before any damage can occur (other 
than to the fuse itself). 


Charge indicators 

Op amp IC1d, together with LEDs 
2-4, provides the charge rate indica- 
tion — either trickle, medium or high. 
It does this by monitoring the voltage 
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Fig.4: the 
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Fig.3: the core halves in inductor L1 are 
separated using washers cut from TO3 
mounting insulators. 


developed across the .010 current 
sensing resistor. This voltage is ap- 
plied to pin 12 of IC1d which operates 
with a gain of 214, as set by the 1МО 
and 4.7kQ feedback resistors on pin 
13. 

The output from 1С14 appears at 
pin 14 and is applied to the charge 
LED indicators. If the charging rate is 
greater than about 3.5A, then ICid’s 
output will be above 7.5V and both 
the HIGH and MEDIUM LEDs will be 
lit. At the same time, the TRICKLE 
LED (LED4) will be reverse biased and 
so it will be out. 

As the battery charges, the output 
of IC1d gradually reduces. Because 
the cathode of the HIGH current LED 
is biased to about 5.5V, it will gradu- 
ally dim and then extinguish as IC1d's 
output falls. The MEDIUM LED now 
remains lit until the charging current 
dropsto about 0.75A. Itthen dims and 
goes out, by which time LED4 has 
come on to indicate the trickle charge 
mode. 

Note that the output from IC1d must 
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Fig.5: install the power switch on the front panel with the 
ring on the rocker oriented as shown here. 


drop to about 2.4V before LED4 be- 
gins to turn on. That's because LED4's 
anode is biased to about 4.8V using a 
voltage divider and diode D6. 

In summary, LEDs 2 & 3 both light 
when the charging current is above 
3.5A; LED3 lights when the charging 
current is in the range 0.75-3.5A; and 
LED2 lights when the charging cur- 
rentis below about 1A. Note that there 
isatransition period when both LED3 
and LED4 аге on (ie, LED4 gradually 
turns on as LED3 dims). 


Power supply 

Power for the circuit is derived from 
the mains via T2, a 160VA toroidal 
transformer with 18V secondaries. 
This drives full-wave bridge rectifier 
BR1 which, together with three 
4000uF filter capacitors, produces a 
+55У rail for the drain of Q4. 

The three 4000uF filter capacitors 
are required in order to provide an 
adequate ripple rating so that the 
charger can deliver 10A. 

A neon indicator wired across the 


primary of the transformer provides 
power on/off indication, while fuse 
F1 provides overload protection. D4 
and 3-terminal regulator REG1 pro- 
vide a regulated +15V rail to power 
the rest of the circuitry. 


Construction 


Most ofthe parts for the Autocharger 
10 are installed on two PC boards: (1) 
a main board coded 14105961 (145 x 
83mm); and (2) an indicator board 
coded 14105962 (51 x 48mm). 

Fig.2 shows the parts layout on the 
two PC boards. Before installing any 
of the parts, carefully check both 
boards for etching defects (in most 
cases there will be none). If every- 
thing is OK, start the main board as- 
sembly by fitting PC stakes to the 12 
external wiring points, then install 
the six wire links. 

The diodes and resistors can be in- 
stalled next, followed by the ICs, ca- 
pacitors and transistors. Be sure to 
orient transistors Q2 and Q3 with their 
metal tabs facing away from T1. No 
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Fig.7: the mains cord must be anchored securely and the wiring installed 
exactly as shown here. Be sure to cover the switch and fuseholder terminals 
with heatshrink tubing. The thick lines indicate heavy-duty (30A) cable. 


heatsinks are required for these two 
devices. 


Asexplained previously, resistor R1 


is selected to set the desired override 
voltage. Use 56kQ to provide a 6V 
override, 27kO for 12V override and 


15kQ for 24V override. 

Care is required when mounting Q4, 
D3 and REG1, since their metal tabs 
mustlater line up with matching holes 
in a metal baseplate. Note that these 
devices are all mounted on the copper 


JUNE1996 77 


Fig.11: the full-size etching patterns for the 
two PC boards are shown here. Check your 
boards carefully for etching defects by 


contact with the mains. This involves 
slipping a length of heatshrink tubing 
over all the leads before they are sol- 
dered to the terminals. After solder- 
ing, the heatshrink tubing is pushed 
over the fuseholder and mains switch 
bodies and shrunk using a hot-air gun. 

The two thin orange wires from the 
transformer are the primary leads and 
these go to the mains switch and the 
fuseholder, as shown. The low volt- 
age secondary leads are much thicker. 
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installing any of the parts. 


14106961 


Twist the ends of the pink and yellow 
leads together (to form the centre tap) 
and solder a short length of hook-up 
wire to them. The resulting joint 
should then be sleeved using heat- 
shrink tubing. 

The red and white transformer leads 
go to the AC terminals of the bridge 
rectifier via spade terminals, while 
the lead connected to the transformer 
centre-tap goes to D4 on the PC board. 

АП leads between BR2, the fuse- 


comparing them with these patterns, before 


CN 


holder and the PC board must be run 
using 30A cable. The only exception 
is the lead between the fuseholder 
and the battery sense terminal on the 
PC board. The connection between 
the positive terminal of BR2 and the 
fuseholder is made using the bridge 
rectifier lead — it's simply bent over to 
contact the fuseholder terminal. 

Again because of the currents in- 
volved, three separate leads are run 
from the +55V terminal on the PC 
board to the positive terminals of the 
4000uF capacitors. Three more leads 
are run from the GND point to the 
negative terminals. Similarly, separate 
leads are run from the plus and minus 
terminals of the capacitors to the cor- 
responding terminals on bridge recti- 
fier BR1 (see Fig.6). 

Note the ТОКО resistors across the 
capacitors — they're there to discharge 
the capacitors after switch off. Warn- 
ing: don't touch the capacitor termi- 
nals as they can give you a shock. 

The remainder of the wiring be- 


ing them using a tapered reamer or, for the battery cable 
clamp hole, a small file. 

The cutout for the mains switch is made by drilling a series 
of small holes around the inside circumference, then knock- 
ingout the centre piece and carefully filing the hole to shape. 
Don't make this hole too big — the mains switch must ђе a 
tight fit so that it is held securely. 

The LED bezels, fuseholder F2 and the mains switch (see 
Fig.5) can now be fitted to the front panel. The battery cables 
consist of 1.5-metre lengths of 30A cable (red for positive and 
black for negative). These are each fitted with a large battery 
clip at one end. Secure them using a cordgrip clamp, leaving 
a length of about 250mm for each cable at the back of the 
panel. 

The LED indicator board is now fitted by pushing the LEDs 
into the bezels, until the spacer contacts the front panel. 

Once the front panel assembly has been completed, the 
rear panel can be drilled to accept the mains cord clamp, 
fuseholder F2 and pushbutton switch S2. The locations of 
these holes can be gauged from the photographs and from the 
wiring diagram (Fig.6). Note that the mains cord hole should 
be carefully profiled to match the cordgrip grommet. 

The next step is to drill the baseplate. This will need to be 
drilled for the transformer mounting bolt, the two bridge 
rectifiers, three filter capacitors, the PC board mounting 
screws, the three TO-220 devices (Q4, D3 & REG1), and the 
three fixing points to secure the baseplate into the base of the 
case. 

The latter three holes take self-tapping screws into integral 
pillars in the base of the case. One of these is adjacent to the 
front-panel power switch, while the other two are just in 
front of the three filter capacitors. When the drilling is done, 
all the hardware is mounted on the baseplate before it is 
mounted into the case. 

Transformer T2 is secured using a large bolt, two rubber 
washers and a large metal washer. One of the rubber washers 
sits under the transformer, while the second sits under the 
metal washer at the top. 

The main PC board, the bridge rectifiers and the electroly- 
tic capacitors can now be installed on the baseplate. The 
board is secured at the front and rear using the 6mm spacers 
and 12mm long bolts. 

Note that Q4 and D3 must be isolated from the baseplate 
using standard TO-220 mounting kits — see Fig.8. After mount- 
ing, check that the device tabs are indeed isolated using a 
multimeter switched to a high ohms range. 

REG1 can be bolted directly to the baseplate, since its metal 
tab is at earth potential. 

Final wiring 

Fig.6 shows the final wiring details. Exercise extreme care 
when installing the mains wiring, as your safety depends on 
it. In particular, make sure that the mains cord is securely 
anchored by the cordgrip grommet on the rear panel and that 
it cannot be pulled out. 

The Active (brown) and Neutral (blue) wires from the 
mains cord go directly to the mains switch, while the Earth 
(yellow/green) wire is soldered to an earth lug which is 
bolted securely to the baseplate. 

Use a star washer and an additional lock nut to ensure that 
the earth lug cannot come loose. 

The terminals of the fuseholder and mains switch should 
be covered with heatshrink tubing to prevent accidental 
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Fig.10: this full-size artwork сап be used as а drilling template for the front panel. 
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side of the board, as shown in Fig.7. 
The mounting procedure is as follows: 

(1) Bend the device leads upwards 
at a suitable distance from the bodies 
(note: the holes in the metal tabs must 
match the relevant baseplate holes if 
this has been pre-drilled); 

(2) Install the devices so that the 
bottom faces of their metal tabs are 
exactly 6mm below the PC board. This 
can be checked out by fitting 6mm 
spacers to the PC board and then plac- 
ing the assembly on a flat surface. 
Make any adjustments as necessary 
before cutting the device leads off flush 
with the top of the board. 

Inductor L1 consists of six lengths 
of wire, all wound together on a Philips 
4322-021-34381 former (as one wind- 
ing). This is done to achieve a high 
current capacity using a small, man- 
ageable gauge of wire. 

The winding procedure is as fol- 
lows: 

(1) cut the 21 B&S wire into six 1- 
metre lengths; 

(2) tin one end of each wire, form it 
into a hook and solder each hooked 
end to a separate pin on the 6-lug side 
of the former; 

(3) bundle the wires together and 
wind on 20 turns (the direction doesn't 
matter); 

(4) check that the ferrite core halves 
fit the former, then terminate the six 
ends on separate pins on the other 
side of the transformer; 

(5) cover the windings with a cou- 
ple of layers of insulation tape, then 
slip one of the ferrite core halves into 
the side ofthe former with the six lugs 
and secure it with one of the clips; 

(6) cut three TO-3 mounting insula- 
tors as shown in Fig.3 (these serve as 
spacers between each leg of the two 
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Fig.8: the mounting details for D3 and 
Q4. Make sure that the area around 
their mounting holes is smooth and 
free of metal swarf, to avoid punching 
through the insulating washers. 


core halves); 

(7) fit the second ferrite core half to 
the former, along with one of these 
insulating washers as a spacer between 
the two centre legs; 

(8) push the other two spacers into 
the gap between the outer legs of the 
core halves, then secure the assembly 
using a 190mm plastic cable tie. 

Fig.4 shows the winding details for 
driver transformer T1. This is wound 
ona plastic bobbin using 30 B&S enam- 
elled copper wire. Be sure to wind the 
turns in the direction shown in Fig.4, 
as the phasing of this transformer is 
critical. 

The primary is wound first. To do 
this, terminate the start of the wire on 
pin 2, wind on 100 turns and termi- 
nate the finish on pin 1. Cover this 


NOTE: THE OVERRIDE SWITCH ON THE REAR PANEL 
IS FOR USE WITH VOLT BATTERIES ONLY. 
PRESS THIS SWITCH ЈЕ... 
(1) No charging voltage is indicated; or 
(2) The indicated charging voltage is too low. 


Release override switch every 10 seconds until the correct charging 
voltage is indicated. 


WARNING! — MAKE SURE THAT THE BATTERY IS BEING CHARGED 
AT THE CORRECT VOLTAGE BEFORE LEAVING THE CHARGER 
UNATTENDED & ALWAYS CHARGE IN A WELL-VENTILATED AREA. 


Fig.9: this label should be attached to the top of the charger. Be sure to fill in the 
value for the override voltage in the space indicated (either 6V, 12V or 24V). 
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winding with a layer of insulating tape, 
then wind on the 110-turn secondary, 
starting at pin 5 and finishing on pin. 
7. Note that the secondary must be 
wound in the same direction as the 
primary. 

The last item to make is the 0.010 
resistor, as follows: 

(1) take a piece of 20 B&S enamel 
wire and cut it to 260 mm; 

(2) clean each end with a knife or 
emery paper and tin for about 5mm; 

(3) wind the wire into a coil (we 
used a pencil as a former and ended 
up with nine turns). 

T1, L1 and the .010 resistor can 
now be installed on the PC board, as 
shown on Fig.2. Be sure to match the 
start and finish windings of T1 to their 
designated locations, It will be neces- 
sary to cut off the two plastic lugs on 
the botton of T1, so that it can be 
pushed all the way down onto the 
board. 


LED indicator board 

The LED indicator board will only 
take a few minutes to assemble. Begin 
by installing PC stakes on the copper 
side of the board at the external wir- 
ing points, or if you wish just solder 
flying leads into the holes as shown in 
one of the photographs. This done, fit 
the resistors, transistors Q5-Q7, diode 
D1 and the six indicator LEDs. 

Note that the LEDs must be mount- 
ed so that the bottom of each LED is 
6mm above the board. The easiest way 
to do this is to cut a 6mm-wide card- 
board jig. This jig is then inserted 
between the LED leads as they are 
being pushed down on the board. 

Finally, a 10mm spacer is fitted to 
the top of the board – see photo. 


Case assembly 


A standard plastic instrument case 
with plastic front and rear panels is 
used to house the circuitry. Most of 
the components, including the main 
PC board, power transformer, electro- 
lytic capacitors and the two bridge 
rectifiers, are mounted on an alu- 
minium baseplate. This provides an 
excellent heatsink and simplifies 
mounting the various components. 

Begin by attaching the label to the 
front panel, then use this as a drilling 
template for the LED indicators (6.5- 
7mm), the fuseholder and the battery 
cable clamp. Note that larger holes are 
best made by first drilling a small 
pilot hole and then carefully enlarg- 


tween the LED indicator board, LED1 
and the main PC board can be run 
using light-duty hook-up wire. Com- 
plete the construction by fitting the 
fuses in the fuseholders. The 2A fuse 
goes in fuseholder F1, while the 15A 
fuse goes in fuseholder F2. 


Testing 


Before plugging the unit in and 
switching it on, it is a good idea to 
check the mains wiring using an ohm- 
meter. 

To do this, first check that there is 
an open circuit between the Active 
and Neutral pins of the mains plug 
when switch $1 is off and a resistance 
of about 13Q when it is on. If this is 
OK, check that there is an open circuit 
between each of these two pins (Ac- 
tive & Neutral) and the earth pin. 

Finally, check that the meter reads 
zero ohms when connected between 
the Earth pin on the plug and the 
metal baseplate. 

1f everything checks out, plug the 
charger into the mains and turn it on. 
Both the mains switch neon and the 
TRICKLE LED (LED4) should light. If 
they don't, switch off immediately, 
pull the mains plug and locate the 
problem before proceeding further. 

Now turn the mains switch off and 
connect a 6V or 12V DC battery to the 
charger leads (positive to positive, 
negative to negative). Check that the 
BATTERY CONNECTED LED lights. 

Next, disconnect the battery, switch 
on the mains and (carefully) measure 
the voltage across the 4000uF electro- 
lytic capacitors (warning: do not touch 
or short any of the terminals). You 
should get a reading of about 55V. The 
voltage on pin 8 of IC2 should be 
around 15V, while pin 14 should read 
around 5V. 

If everything is OK so far, the unit is 
ready for its first trial. 

To do this, turn the charger off and 
connect it to a car battery (disconnect 
the battery from the car's electrical 
system first). The BATTERY CON- 
NECTED LED should immediately 
light. Now switch on the mains and 
check that the 12V LED lights (assum- 
ing that a 12V battery is connected). 

Depending on the state of the bat- 
tery, one of the charge indicator LEDs 
should also illuminate. If the HIGH 
LED lights it will probably only be for 
a short period of time, then the charg- 
er will switch to MEDIUM. Eventu- 
ally, depending on the condition of 
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The wiring connections to the LED indicator board can either be run directly to 


the copper pads on the back of the board, as shown here, or to PC stakes. Use 
cable ties to keep the wiring neat and tidy. 


Heatsinking is provided for REG1 (left), D3 and Q4 by attaching them to the 


baseplate. After mounting these devices, 


use a multimeter to confirm that the 


metal tabs of D3 and Q4 are correctly isolated from the heatsink. 


the battery, the charger should switch 
to TRICKLE. 


Using the override button 


Before concluding, here are a few 
tips on using the override pushbutton. 

First, remember that you have only 
one override voltage available. So if 
you selected a 27kQ resistor for R1, 
the override function is only avail- 
able for 12V batteries. 

Ofcourse, you can easily get around 
this if by adding a 3-way switch to 
select between the three possible re- 
sistor values. That way, you can pro- 
vide an override function for all three 
battery types. 


The override function is easy to use. 
Ifthe battery does not start charging at 
the correct voltage, hold the 
pushbutton down for 10 seconds, then 
release it and check to see if the cor- 
rect charge indicator LED stays alight. 
Ifit doesn't, repeat this procedure until 
it does. The battery should then charge 
to the correct voltage. 

Finally, note that the power trans- 
former specified for the charger is rated 
at 160VA. While it is suitable for top- 
ping up 24V batteries, if prolonged 
high current charging of these bat- 
teries is envisaged. a 300VA trans- 
former should be used. This will ne- 
cessitate using a bigger case. sc 
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PRODUCT SHOWCASE | 


New range of DMMs from Tektronix 


There are three major features of 
the new ОММ800 series "true RMS” 
digital multimeter range just released 
by Tektronix. These are high accuracy 
(up to twice that of competing brands), 
high resolution (up to 10 times) and, 
according to Textronix, lower prices. 

The DMM800 series is the compa- 
ny’s new flagship range, designed spe- 
cifically to meet the needs of elec- 
tronic design engineers and techni- 
cians. 

The family consists of the entry level 
DMM830, mid-range DMM850 and the 
high-end DMM870. All offer a full 
range of industry-standard features — 
voltage, current, resistance, capaci- 
tance and frequency, and incorporate 
the new TC8129/8131 chip set, for 
which Tektronix has exclusive rights. 

This chip set is the first full fea- 
tured, autoranging, autocalibrated 
DMM A-D converter, offering com- 
plete DMM functions and the highest 
resolution and accuracy available on 
the market today: 4% digits or 40,000 
counts and 0.06% basic DC volts. 

The DMM850 and DMMB70 feature 


BassBox® 


ср 


Design low frequency loudspeaker enclosures 
fast and accurately with BassBox® software. 
Uses both Thiele-Small and Electro-Mechanical 
parameters with equal ease. Includes X. Over 
2.03 passive crossover design program. 


$299.00 


Plus $6.00 postage. 
Pay by cheque, Bankcard, Mastercard, Visacard. 


EARTHQUAKE AUDIO 
PH: (02) 9948 3771 FAX: (02) 9948 8040 
PO BOX 226 BALGOWLAH NSW 2093 
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dual numeric displays, allowing sim- 
ultaneous measurement of two func- 
tions without switching (eg voltage 
and frequency). These models can also 
time stamp (labelling minimum and 
maximum values during measure- 
ment), as well as measure tempera- 
ture directly in degrees Fahrenheit or 
Celsius. 

The DMM870 also features high/ 
low limit setting, with a beep to warn 
when measurements exceed user-set 
limits, along with a peak-hold func- 
tion, holding and time stamping even 


very short mode (1ms) events. 

АП three models are true RMS 
meters that feature adjustable auto 
power-off, memory store/recall and a 
durable water/dust resistant casing. 
Each meets IEC, UL and CSA stand- 
ards and comes with a 3-year war- 
ranty. 

Prices are $399 for the 830, $449 for 
the 850 and $499 for the 870. For 
further information, contact Tektronix 
Australia, 80 Waterloo Rd, North Ryde, 
NSW 2113. Phone (02) 888 7066, fax 
(02) 888 0125 


Ghost killer chip for 
consumer products 


Mitsubishi Electric has announced 
the release of the M52661SP, the first 
anti-ghost pre-processor chip for tele- 
visions, set-top boxes and VCRs. 

According to Mitsubishi, use of their 
chip in conjunction with an adaptive 
filter chip (made by Oren Semicon- 
ductor) and a standard 8 or 9-bit video 
A-D converter, makes it possible to 
dynamically cancel multipath ghosts 
— if the TV station transmits a Ghost 


Cancellation Reference signal. 
Suitable for both PAL and NTSC, 
the MV52661SP chip provides the first 
cost-effective means of reducing ghost- 
ing in consumer devices. The 52-pin 
DIP-package chip contains а 45; burst- 
lock clock generator, a sync separator, 
a clamping circuit for digital signal 
processing, an analog video switch 
anda 10 bit D-A converter, along with 
a timebase error detector circuit to 
detect channel change or VCR signal. 
For further information, contact Mit- 
subishi Electric; phone (02) 684 7777. 


TDK's first global 
PC Card 


TDK has introduced the 
first legal "international" PC 
data/fax modem card, the 
DF2814, giving computer us- 
ers the freedom to call up 
data from other computers, 
send and receive faxes with- 
out a fax machine, check e- 
mail and even surf the 
Internet both here in Aus- 
tralia and overseas. 

Usable in up to 17 coun- 
tries, the PC Card (which used 
to be called PCMCIA) sup- 
ports V.34 (28,800bps) data, 
14,400 fax, MNP5 and V.42 
bis data compression proto- 
cols, and MNP2-4, V.42 and 
MNP 10 error correction pro- 
tocols. It is also compatible 
with the existing V.FAST 
class and will automatically 
fall back to slower speeds as 
required. 

When used overseas, coun- 
try selector software allows 
the user to select the appro- 
priate telephone system. Its 
default power-up is the coun- 
try of origin, avoiding faulty 
setup. 

The card plugs directly into an РС 
or Apple Power Book sporting the 
appropriate PC Card slot. As well as 
the international business traveller, 
the card is ideal for SOHO and remote 
access applications. 


Fast charger for 
lithium-ion batteries 

The bq2054 fast charge IC from 
Benchmarg now optimises the charg- 
ing of lithium-ion (Li-Ion) batteries, 
The bq2054 incorporates a pulse- 


» 50MHz, 2 Channels 
» Maximum Sensitivity of 1mV/DIV 


» Auto Trigger Level Lock uses a special pk-pk detector 

» Alternate Trigger Mode to trigger asynchronous signals 

» Variable Hold-Off ensures easy viewing of complex signals 
» DC Trigger coupling for viewing low frequency signals 

» Signal delay line to display leading edge 

» 12kV acceleration Voltage for bright display 


» Channel 1 signal output can be connected to other instruments 
* Price quoted includes probes and excludes sales tax 


ET 


width modulator (PWM), on-chip ref- 
erence, charge timer, and status indi- 
cators to provide a full-features 
lithium ion charge controller. The 
PWM frequency is set by an external 
resistor-capacitor network. 

The bq2054 is suited to switch- 
mode designs and may be configured 
for linear or gated current regulation. 
In use, the device terminates charging 
when the current falls below a user- 
selectable minimum current limit. For 
safety, it also inhibits charging when 
the battery voltage and temperature 


SOMHAz 
Only $1,076* 


GW Instruments is one of only 2 Taiwanese manufacturers of 
test and measuring instruments to be certified to the 1509002 
Quality Standard. This certification is your guarantee of a quality, 
yet most affordable 50MHz, 2CH scope available. 


Features of the GW GOS-653 Oscilloscope include: 


are outside set limits. A user-selectable 
maximum charge time is also avail- 
able. 

Also possible are multiple LED dis- 
play options for charge status and fault 
conditions; user-selectable time-out 
and minimum current charge termi- 
nation; battery temperature and volt- 
age qualification before fast charge; 
and fast charge suspension with tem- 
perature fault. 

For further information, contact 
Reptechnic, 3/36 Bydown St, Neutral 
Bay, NSW 2089. Phone (02) 9953 9844, 
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Active matrix liquid 
crystal displays 

Philips has just appointed Amtex 
Electronics as sole Australian distribu- 
tor for its range of FPD active matrix 
liquid crystal displays. This range of 
Active Matrix LCDs uses Thin Film 
Diode (TFD) technology which is sim- 
pler and more reliable than the cur- 


rent TFT technology. 

Ranging in size from 2.8 to 10.4- 
inches, with an 11.3-inch version soon 
to be released, these LCDs are de- 
signed for industrial, transportation, 
medical equipment and defence-re- 
lated applications. 

For further information, contact 
Amtex Electronics on (02) 805 0844; 
fax (02) 805 0750. 


Complete mixer 
on a chip 


Analog Devices’ new SSM2163 is a 
complete 8-input audio mixer on a 
chip. It accepts eight audio channels, 
provides control of volume in 63 148 
steps and can mix individual chan- 
nels to either the right, left or both 
outputs. The SSM2163 employs an 
industry-standard three-wire serial in- 
terface and one data output terminal 
to daisy-chain multiple SSM2163s for 
high-end multi-track audio systems. 
A single mute pin, when driven by a 
microprocessor reset signal, will si- 
lence all eight audio channels simul- 
taneously. 

The SSM2163 is a companion to 
Analog Devices’ family of stereo 
codecs and provides excellent audio 
quality. Signal-to-noise is -82dBu 
(OdBu = 0.775V RMS) with an addi- 
tional 10dBu of headroom, resulting 
in a total dynamic range of 92dBu. 
Total harmonic distortion plus noise 
is .007% at 1kHz with all levels set for 
unity gain. This mixer-in-a-chip can 
be powered by a single (+5V-14V) sup- 
ply or dual (+4У to +14V) supplies 
and is available in 28-pin plastic 


TRANSMITTER KITS 
2 FMTX1 $49: a simple to buld 25 watt tree running СО level input, FM band runs trom 12-24VDC, 
© ENTX2B $46. tne best transmitar ол the market, FN-Band ХТА. locked on 100МН2 СО level input 3 
iege design, very stable up to mW RF output, 
FMTXZA $49: a universal digital stereo encoder (ог use on either of our transmitters. XTAL locked. 
е FMTXS $99: both РМТХ2А & FMTX2B on one PCB. 
© FMTX10 $509: a complete FMTXS built and tested, enclosed in а quality case wth plugpack, DIN input 
connector tor audio and а 1/2mtr Internal antenna, also avalatl In 1U rack mount with Balanced cannon. 
input sockets, dual VU mater and BNC RF $1299. ideal for cable FM or broadcast transmission over 
stances of up to 300 mrs, Le. drive-in theatres, sports arenas, footba grounds up to SOmW RF out. 
РИТХТОВ $2509: same as rack mount version but also includes dual SCA coder with 67 & S2kitz 
subcarriers. 


AUDIO 
È DiGi-125 Audio Power Amp: this has been the most popular kit of ай time with same 24,000 PCBs being 
Sold since 1987. Easy to bull, small inse, high power, clever design, uses KISS principle. Manufacturing 
rights avaliable with full technical support and PCB CAD artwork valable to companies for a mal сулу. 
ДО Watt Kit $29, PCB only $4.95. 

АЕМ 35 Watt Single Chip Audio Power Amp $19.95: this i an ideal amp for the beginner to construct: 
үр an LM1875 chip and a few parts on а 1 inch square PCB 

Low Distortion Balanced Line Audio Oscillator Kt $69: designed to pump out ine up tone around studi 
spies at 40H or any titer udo вису you wish tous. Maximum output 168 

MONO, 15 spits 


Converter Kit $89: converts what you have to what you want 
unbalanced to balanced or vice versa. Adjustable рај. Stereo. 

COMPUTERS 

€ мах О Card for PCs Kit $169: originally published in Silicon Chip, this is a real low cost way to interface 
to the outside warid from your PC, 7 relays, 8 TL inputs, ADC & DAC, stepper motor drielopen с 

‘Lamp outputs Sample software in basic supplied оп disk 

* IBM PC 8255 24 Line VO Card Kt $69, PCB $39: described in ET) thi 
опу 3 chips and a double sided plated through hole РСВ. Any of the 24 lines 
ф/м. Good value 

9 Professional 1° Rack Mount PC Case: 5900. 

© Alt-in-One 486SLO-3 CPU Board $799: includes dual serial, games, printer floppy & IDE tard disk drive 
Iptertace, up to 4Mb RAM 1/2 size card 

© PC104 48851 CPU Board with 2Mb RAM included: 2 seria, printer, floppy & IDE hard disk $999; VGA 
Р0104 card $399, 

KIT WARRANTY – CHECK THIS OUT!!! 

M your Kt does not work, provided good workmanship has been ap 
have been correctly assembled, we wil repair your kit FREE И retu 
опу costis postage bath ways. Now, that's a WARRANTY 

ins by Graham Di 
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New range of filters for 3-phase 
variable speed motor drives 


Schaffner has a range 
of filters for 3-phase in- 
dustrial frequency in- 
verters. The new FN258 
series have a voltage rat- 
ing of 480V, meeting the 
requirements of variable 
speed motor drive manu- 
facturers and users 
around the world. The 
new filter is the first 
Schaffner component to 
meet EN133200 — the 
new harmonised Euro- 
pean standard for this 
product sector —in addition to the USA's UL1283. 

The new filter is available in a family of nine 
variants to cover a current range from 7-180A, sim- 
plifying the task of making variable frequency drives 
(VFDs) comply with EMC regulations. A standard 
temperature rating of 50°C obviates the need to der- 
ate specifications to match actual working condi- 
tions in countries such as Australia. 

For further information, contact Westinghouse In- 
dustrial Products, Locked Bag 66, South Melbourne, 
Vic 3205. Phone (03) 9676 8888; fax (03) 9676 8702. 


DIP and SOIC packages. 
The SSM2163 is suited for auto- 
mating many computer audio systems, 
from high-end multimedia work- 
stations to low-cost PC sound cards. 
Other applications include profes- 
sional audio mixing consoles, broad- 
cast equipment, intercom and paging 
systems and musical instruments. 
For further information, contact 
Hartec, 205A Middleborough Rd, Box 
Hill, Vic. 3128. Phone 1 800 335 623. 


Windows software 
for robots 


Procon Technology has released 
Windows software capable of control- 
ling robotic kits. Complete source code 
is provided for VisualBASIC for Win- 
dows version 3 or greater. The sup- 
plied routines may also be used by 
other Windows-based languages. 

The Windows Robotics software an 
be used to control motors, switches, 


provides eight digital inputs, two ana- 
log inputs and four bidirectional mo- 
tor outputs. The unit connects to any 
IBM-PC parallel printer port and al- 
lows a second unit to be attached for a 
total of 16 digital inputs and eight 
motor outputs (or 16 lamp/relay out- 
puts). The analog inputs may be used 
with potentiometers (for position con- 
trol), light dependent resistors (for 
measuring light), thermistors (for 
Measuring temperature) or other re- 
sistive devices. 

The Windows Robotics software 
Costs $45. For further details contact, 
Procon Technology, PO Box 655, 
Mount Waverley, Vic 3149. Phone (03) 
9807 5660; fax (03) 9807 8220. 


Electronics Workbench 
software upgrade 


The popular “Electronics Work- 
bench” software which allows users 
to simulate analog and digital circuits 
as well as test equipment such as an 
oscilloscope, function generator and 
spectrum analyser on a PC, has now 
been updated with the release of ver- 
sion 4. 

This new version expands the se- 


D18AD-05-06 
D25TF-55-06. 
D25AG-35-06 
D26TG-35-06 
H26TG-35-06 
M10MD-39-08. 


metai dome tweeter 
1" soft dome tweeter 

1" metal dome tweeter 

1' double chamber tweeter 

1" fabric dome hom tweeter 5119 

4" coated cone midrange $99 
MISMH08-08 5" coated ‘Rolls Royce"mid $119 
075МХ-31-08 З' soft dome midrange 5129 
Woofers with long life rubber surrounds: Was 
C13WG-08-08 S'coatedwooler-alegend! — $99 $49 
M13SG-09-16 Welded woof. castframe $148 $68 
P13WG-00-8 5" ројусопе woofer, cast $128 $63 
P17WG-00-08 6.5" polycone wooter $128 $49 
P17W.-00-08 6.5" polycone woofer, cast $158 $68 
M18W0-09-08 6.5" air dried сопе, castframe $149 519 
M22WR-09-08 8" coated cone, cast frame $199 $143 
M26WR-09-08 10° coated cone, castframe 5229 $179 
M30WO-49-08 Top 12° woofer, cast frame $348 $163 


PCB POWER 
TRANSFORMERS 


IVA to 25VA. 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 476-5854. Fx (02) 476-3231 


lection of analog and digital compo- 
nents available to users. Real world 
models which make all active compo- 
nents selectable by part number, as 
found in standard data books, have 
been extended. 

For more information, contact 
Emona Instruments on (02) 519 3933 
or fax (02) 550 1378. sc 


1 Was 
01950-05-08 3/4" shielded soft dome tweeter $45 
D25SF-04-06 1" Sof dome shielded tweeter $98 
D26SG-05-06 1" Textile shielded tweeter S74 
M19SG-09-16 5" Савигате shielded wooler $148 
P17SJ-00-08 6.5" Cast frame shielded woofer $125. 


i Мав 

A20WG-00-08 8" Two-way coaxial speaker $199 

D26NC-05-06 1" Neodymium soft dome tweeter $99 
Flush mount cup or mounting wedge for D26NC 

rivers: Was 


1" soft dome tweeter $45 
T'Wide Angle soft dome tweeter — S68 
2 High quality dome midrange — S139 
8" Eficient HO polycone woofer $148 
657 НО polycone woofer 5148 
10° Polycone woofer $169 50 
10° HO paper cone woofer E 
iP'CClinepolyconewoofer — 5298 5161 


811582 
811827 
821214 
831622 
831680 
831531 
831676 
831857 


lamps, electromagnets and buzzers. 
You could program automatic re- 
sponses to change light, temperature 
or motion as detected by sensors. 

Extending the control of the screen 
to actual machines and robots en- 
hances the computer's learning envi- 
ronment in problem solving. science, 
maths and logic. 

The Fischertechnik interface unit 


Cal or fax for fre ifo including specs on every driver we sall, os wel as our extensive range oF speaker parts, онн componens and oiher y 
speaker things. бг send 510 cheque, mony order or phone/ fox with credit cord deis for our BO poge catalogue of complete Тоду dola sheets on 
Wn, Peerless nd Dynaudio speakers. Prie includes oir тей postoge. Qnty buyers: ask for the cheapest quates. We are ways cheaper wil Vifo! 


HOW TO ORDER: 


РО. BOX 242 
HAWTHORN VIC 3122 
PHONE: (03) 9429 2199 
FAX: (03) 9429 9309. 
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By JOHN HILL 


C E 


Testing capacitors at high voltages 
using a megohm meter 


Faulty capacitors can cause lots of problems in 
old valve receivers. Although this topic has been 
covered in previous Vintage Radio columns, 
other aspects keep arising which suggest that 
another session on capacitors is in order. 


When it comes to valve receivers, 
we are not looking at one particular 
type of capacitor. There are high and 
low-voltage paper capacitors, high and 
low-voltage electrolytics, and standard 
mica and silvered mica capacitors. 
There were even a few "late model" 
valve receivers fitted with polyester 
capacitors. 

Discarding all paper capacitors 
when restoring a receiver has been a 
standard procedure for me for a long 
time. Although I do this, there is no 
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reason to replace all paper capacitors 
as even (slightly) leaky ones will work 
OK in some applications; eg, when 
used as a cathode bypass capacitor. If 
one is prepared to properly test paper 
capacitors, many can be reused al- 
though not always in their original 
positions. 

Leaky capacitors should not be used 
in any high tension application or the 
AGC (automatic gain control) circuit, 
for example. 

Personally, I prefer to replace all 


This Altronics megohm meter is assembled from a kit. It tests at 500V and 
1000V and is powered by a 9V *AA" battery pack. 


suspect capacitors in an old radio set. 
That way, I can be absolutely certain 
of eliminating one common source of 
problems. However, the following in- 
formation will be of use to those re- 
storers who like to retain as many of 
the original components as possible 
in their radios. This means replacing 
only those capacitors which really are 
faulty. When this is the case, those 
capacitors that are not replaced should 
be thoroughly tested and their serv- 
iceability properly established. 


Leakage problems 

When restoring a radio receiver, I 
often find that the high tension volt- 
age can rise by as much as 100V after 
the paper capacitors have been re- 
placed. This gives some insight as to 
the amount of leakage that can be in- 
volved with faulty capacitors. 

Without going into details, capaci- 
tor leakage can seriously overload a 
variety of components such as valves, 
screen resistors, chokes, field coils and 
output and power transformers, to 
name just a few. This means that any 
paper capacitors left in the high ten- 
sion circuit must be carefully tested 
for leakage. What's more, they should 
also retain their original capacitance 
and that may not always be the case. 
Sometimes a paper capacitor with no 
leakage also has little or no capaci- 
tance, due to internal open circuits. 

Quite simply, it boils down to this: 
all capacitors must be carefully 
checked for both leakage and capaci- 
tance before using them in a high ten- 
sion circuit. 

I was recently embroiled in a de- 
bate over how capacitors should be 
tested for leakage. This is a difficult 
subject for some to appreciate, espe- 


Above: this Megger is self-contained and requires no batteries. 
"Megger" is a registered trademark used by Evershed and 


Vignoles Limited, England. 


Right: a modern electronic Megger. Gone is the old crank handle 
used in early design to generate the test voltage. The trademark 
is faintly visible at right, just below the meter scale. 


cially when they are accustomed to 
low voltage circuits. It is difficult to 
appreciate the stress placed on a ca- 
pacitor when it has hundreds of volts 
across it. 

My opposition claimed that all that 
was needed was a capacitance test 
and, if the capacitor was leaky, then 
the capacitance reading on the meter 
would slowly drop away. 

Itis incredible the things some peo- 
plesay when they have not even tried 
out such a theory. In fact, it was imme- 
diately disproved by testing a known 
faulty capacitor with a multimeter set 
to capacitance. The reading remained 
static for quite some time, then it in- 
creased slightly, a characteristic of that 
particular meter. Yet the same capaci- 
tor measured about 2MQ when tested 
with the same meter set on the ohms x 
1000 scale. 

My counter argument was that a 
high voltage megohm meter — such as 
a "Megger" — should be the ideal in- 
strument to conveniently test suspect 
capacitors. If the dielectric can with- 
stand a 400-500V potential without 
showing leakage on the meter, then 
there would be little to worry about if 
that capacitor were to be put back into 
service, 

Again, unproven theories were 


thrown into the discussion on the ba- 
sis that a Megger was never intended 
to test capacitors. According to my 
opponent, "a Megger would produce 
high voltage spikes that would blast 
holes in the dielectric, thus rendering 
what may have been a perfectly good 
capacitor totally useless". Well, that's 
what I was told! 

Now before going any further, let's 
clear up the terminology regarding the 
word “Megger”, which is often care- 
lessly and incorrectly used. 

The word “Megger” is in facta trade 
name fora particular brand of megohm 
meter. The old familiar type used a 
black bakelite cabinet fitted with a 
dual range meter scale and used a 
folding crank handle that was used to 
spin a small generator! Anything else 
— without the Megger trademark — is 
simply a megohm meter. 


Trial runs 


Doing a few tests on a range of ca- 
pacitors with a borrowed megohm 
meter seemed to support all my as- 
sumptions. Testing capacitors at 400V 
clearly showed up any leakage prob- 
lems. Good capacitors kept the meter 
needle hovering around the infinity 
mark, while the not-so-good ones 
showed various amounts of leakage in 


megohms, or zero ohms in the case of 
a shorted capacitor. 

(Editorial comment: our oldest con- 
tributor recalls that one of the first 
jobs he was given when he entered 
theradio industry back in the mid-30s 
— yes, mid-30s — was to help test hun- 
dreds of paper capacitors, as they came 
from the makers. And his job was to 
crank the Megger while another op- 
erator applied the test prods to rows 
ofthe capacitors laid out on the bench. 
There was never any suggestion that 
this was detrimental). 

The interesting aspect of the high 
voltage test is that a crook capacitor 
that shows a leakage of around 1-2MQ 
at 400V will appear quite good when 
checked with a normal multimeter set 
to the ohms x 1000 range. 

Leakage and straight resistance are 
two different things. A 10MQ resistor 
will measure the same on both types 
of meters but leakage through a ca- 
pacitor will usually increase with the 
voltage and that is why capacitors re- 
quire a high voltage test. If an old 
paper capacitor is going to be oper- 
ated at several hundred volts, then it 
needs to be tested at that voltage or 
more. 

Many of the old capacitors from the 
early 1930s have the test voltage 
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A Really Snazzy Egg Timer; Low-Cost Model Train Control- 
ler; Battery Powered Laser Pointer; 1.5V То 9V DC Con- 
verter; Introduction To Digital Electronics; Simple 6-Metre 
Amateur Transmitter. 


December 1990: DC-DC Converter For Car Amplifiers; The 
Big Escape — A Game Of Skill: Wiper Pulser For Rear 
Windows; A 4-Digit Combination Lock; 5W Power Amplifier 
For The 6-Metre Amateur Transmitter; Index To Volume 3. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have 
Fun With The Fruit Machine; Two-Tone Alarm Module; LCD 
Readout For The Capacitance Meter: How Quartz Crystals 
Work; The Dangers When Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, РЕЈ; Three 
Inverters For Fluorescent Lights; Low-Cost Sinewave Oscil- 
lator; Fast Charger For Nicad Batteries, Pt.2; How To Design 
Amplifier Output Stages 


March 1991: Remote Controller For Garage Doors, Pt.1; 
Transistor Beta Tester Mk.2; А Synthesised AM Stereo Tuner, 
Pt.2; Multi-Purpose 1/0 Board For PC-Compatibles; Univer- 
sal Wideband RF Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; 
Remote Controller For Garage Doors, Pt.2; Simple 12/24V 
Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practi- 
са! Approach To Amplifier Design, Pt.2. 


May 1991: 13.5\ 25А Power Supply For Transceivers; Stereo 
Audio Expander; Fluorescent Light Simulator For Model 
Railways; How To Install Multiple TV Outlets, Pt.1 


June 1991: A Corner Reflector Antenna For UHF TV; 4- 
Channel Lighting Desk, Р1.1; 13.5V 25А Power Supply For 
Transceivers; Active Filter For CW Reception; Tuning In To 
Satellite TV, Pt.1. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4- 
Channel Lighting Desk, Pt.2; How To Install Multiple TV 
Outlets, Pt.2; Tuning In To Satellite TV, Pt.2. 


‘August 1991: Build A Digital Tachometer; Masthead Ampli- 
fier For TV & FM; PC Voice Recorder; Tuning In To Satellite 
TV, Pt.3; Step-By-Step Vintage Radio Repairs, 


September 1991: Studio 3-55L 3-Way Loudspeaker Sys- 
tem; Digital Altimeter For Gliders & Ultralights, Pt.1; The 
Basics Of A/D & D/A Conversion; Windows 3 Swapfiles, 
Program Groups & Icons 


The test voltage should be in excess of normal operating potentials and 400V 


paper capacitors were often tested at 15 
failed the high voltage test. 


question. While I am not suggesting 
that this technique be adopted as a 
recommended practice, it will be an 
interesting experiment. 

In conclusion, it would appear that 
a high voltage megohm meter is an 
entirely suitable instrument for check- 
ing capacitors for leakage. It works on 
all types of capacitors, except electro- 
lytice, provided that the voltage rating 
of the capacitor to be tested is appro- 
priate for the test voltage. 


00У. Both of these capacitors dismally 


S= 
АП of these old capacitors failed the high voltage test. They have varying 

amounts of leakage, with some registering less than a megohm of resistance 
When tested on a megohm meter. A good capacitor should not show any DC 
current leakage. 


Finally, high voltage testing of pow- 
er transformers, chokes, field coils, 
etc can also be carried out using a 
megohm meter. 

Footnote: the High-Voltage Insula- 
tion Tester described in the May 1996 
issue of SILICON CHIP is also ideal for 
testing capacitors for leakage. It has a 
10-step LED bargraph display and pro- 
Vides five selectable test voltages rang- 
ing from 1000V down to as low as 
100V. sc 
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WARNING 10007 


(С) 


A close-up view of Altronics meter. Despite ће 1000У warning, there is little 
sensation at the test terminals but always be sure to discharge fully-charged 
capacitors before touching their test leads, or you could get a nasty shock. 


A 


WARNING 1600V 


e 


Most 1007 greencaps will withstand а 10007 test. That indicates that they 
should work OK in a lot of valve radio situations without much trouble, 


clearly marked on them and a 400V 
capacitor was often tested at 15007 — 
well above its normal operating poten- 
tial. 

Using a borrowed megohm meter 
was a great help in establishing 
whether or not it was a suitable test 
instrument for capacitors. But some- 
one else's Megger is not mine, so I set 
about finding an equivalent for my 
own use. 


А kit-based meter 


After a period of unsuccessful 
searching, I came across an advertise- 
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ment for a megohm meter in kit form. 
for $80 from Altronics. There was a 
minor problem with the kit, with the 
parts layout diagram and circuit board. 
Showing the wrong battery polarity. 
However, that problem has since been 
rectified if you are thinking of buying 
one. So, despite the minor hiccup, I 
eventually had myself a working 
megohm meter. 

The Altronics kit seems to be a good 
design and is an electronic type, not 
an electromechanical device like the 
old Megger. It has two test potentials 
(5007 and 1000V) with the desired 


voltage selected by a rotary switch — 
see photo. These voltages can be var- 
ied to some extent by internal adjust- 
ment. 

Although the megohm meter tests 
at potentials as high as 1000V, one can 
hold the test leads and not feel as 
much asa tickle. This is because there 
is а 10MQ resistor in series with the 
test leads and this restricts the current 
flow to such a degree that the instru- 
mentis quite shock proof, even though 
it carries a warning referring to the 
1000V potential at the test leads. Buta 
charged capacitor is another story and 
they can really bite! 

The 10MQ resistor also overcomes 
another of the “anti megohm meter” 
comments made during the great de- 
bate. Because of this high value resis- 
tor, there is no great inrush current to 
internally damage any delicate capaci- 
tor. As a result of this resistor, it takes 
about 20 seconds to fully charge a 
0.47НЕ capacitor. But there is no doubt 
about the effectiveness of the high 
voltage test if a capacitor is shorted. 
The discharge spark can be clearly 
seen and heard. ZAP! (Editorial note: 
shorting a charged capacitor is not 
good practice, as it can cause internal 
damage). 

If the capacitor is left connected 
after testing, it will discharge through 
the meter. Larger capacitors need 
longer discharge times, so be careful 
here. * 


Mica capacitors 


One very interesting test procedure 
was carried out on a couple of known 
faulty silvered mica capacitors that 
were causing a distinct crackle in a 
receiver. 

When tested with the megohm me- 
ter, the needle continually fluctuated 
up and down the scale. In other words, 
the problem could be clearly seen 
when the capacitor was subjected to a 
high voltage test. However, when опе 
of these capacitors was reversed, the 
needle swung over to infinity and held 
steady. 

This test seems to indicate that what- 
ever happens inside а faulty silvered 
mica capacitor can create a rectifying 
effect whereby there is current leak- 
age in one direction but not the other. 

The next time I havea crackly mica 
capacitor problem, I will reverse the 
capacitor to see if that cures the fault. 
Although there is some possibility that 
it might, whether it lasts is another 
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Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Low- 
Voltage LED Stroboscope; Low-Cost 25W Amplifier Mod- 
ule; Build А 1-Chip Melody Generator; Electronic Engine 
Management, Pt.3; Index To Volume 6. 


January 1994: ЗА 40V Adjustable Power Supply: Switching 
Regulator For Solar Panels; Printer Status Indicator: Mini 
Drill Speed Controller; Stepper Motor Controller; Active 
Filter Design; Electronic Engine Management, Pt.4, 


February 1994: 90-Second Message Recorder: Compact & 
Efficient 12-240VAC 200W Inverter; Single Chip 0.5W Audio 
Amplifier; 3A 40V Adjustable Power Supply: Electronic En- 
gine Management, Pt.5; Airbags – How They Work. 


March 1994: Intelligent IR Remote Controller; Build A 50W 
Audio Amplifier Module; Level Crossing Detector For Model 
Railways; Voice Activated Switch For FM Microphones; Sim- 
ple LED Chaser, Electronic Engine Management, Pt.6. 


April 1994: Remote Control Extender For VCRs; Sound & 
Lights For Model Railway Level Crossings: Discrete Dual 
Supply Voltage Regulator; Low-Noise Universal Stereo 
Preamplifier; Build A Digital Water Tank Gauge; Electronic 
Engine Management, PL7. 


May 1994: Fast Charger For Nicad Batteries; Induction 
Balance Metal Locator; Multi-Channel Infrared Remote Con- 
trol; Dual Electronic Dice; Two Simple Servo Driver Circuits; 
Electronic Engine Management, PLE; Passive Rebroadcasting 
For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module: A Cool- 
ant Level Alarm For Your Car; An 80-Metre AM/CW Trans- 
miter For Amateurs; Converting Phono Inputs To Line 
Inputs; A PC-Based Nicad Battery Monitor; Electronic En- 
gine Management, Pt.9 


July 1994: Build A 4-Bay Bow-Tie UHF Antenna: PreChamp 
2-Transistor Preamplifier; Steam Train Whistle & Diesel 
Horn Simulator; Portable 6V SLA Battery Charger; Elec- 
tronic Engine Management, Р1.10. 


‘August 1994: High-Power Dimmer For Incandescent Lights; 
Microprocessor-Controlled Morse Keyer; Dual Diversity 
Tuner For FM Microphones, Pt.1; Build a Nicad Zapper; 
Electronic Engine Management, Pt.11 


September 1994: Automatic Discharger For Nicad Battery 
Packs; MiniVox Voice Operated Relay: {mage Intensified 
Night Viewer; AM Radio For Aircraft Weather Beacons: Dual 
Diversity Tuner For FM Microphones, Pt.2; Electronic En- 
gine Management, Pt.12. 


October 1994: Dolby Surround Sound – How It Works; Dual. 
Rail Variable Power Supply (21.25V to =15V); Talking Head- 
light Reminder; Electronic Ballast For Fluorescent Lights; 
‘Temperature Controlled Soldering Station; Electronic En- 
gine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; A Novel 
Alphanumeric Clock; 80-Metre DSB Amateur Transmitter, 
‘Twin-Cell Nicad Discharger (See May 1993); Anti-Lock Brak- 
ing Systems; How To Plot Patterns Direct То PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound De- 
coder, Pt.1; Easy-To-Build Car Burglar Alarm; Three-Spot 
Low Distortion Sinewave Oscillator: Clifford — A Pesky Elec- 
tronic Cricket; Cruise Control — How It Works; Remote 
Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver 
For Torches: Dolby Pro-Logic Surround Sound Decoder, 
Pt.2; Dual Channel НЕ Remote Control; Stereo Microphone 
Preamplifier; The Latest Trends In Car Sound; Pt 1. 


February 1995: 50-Watt/Channel Stereo Amplifier Module; 
Digital Effects Unit For Musicians; 6-Channel Thermometer. 


With LCD Readout; Wide Range Electrostatic Loudspeakers, 
РЕ; Ой Change Timer For Cars; The Latest Trends In Car 
‘Sound; Pt.2; Remote Control System For Models, Pt.2. 


March 1995: 50W/Channel Stereo Amplifier, Pt.1; Subcarrier 
Decoder For FM Receivers; Wide Range Electrostatic Loud- 
speakers, Pt.2; IR Illuminator For CCD Cameras; Remote 
Control System For Models, Pt.3; Simple CW Filter. 


April 1995: Build An FM Radio Trainer, Pt.1; Photographic 
‘Timer For Darkrooms; Balanced Microphone Preamplifier & 
Line Filter; 50W/Channel Stereo Amplifier, Pt.2; Wide Range 
Electrostatic Loudspeakers, Pt.3; 8-Channel Decoder For 
Radio Remote Control. 


May 1995: What To Do When the Battery On Your Mother- 
board Goes Flat; Mains Music Transmitter & Receiver; Gui- 
tar Headphone Amplifier; FM Radio Trainer, Pt.2; Transistor/ 
Mosfet Tester For DMMs; 16-Спапле! Decoder For Radio. 
Remote Control. 


June 1995: Build A Satellite TV Receiver; Train Detector For 
Model Railways; A 1W Audio Amplifier Trainer; Low-Cost 
Video Security System; A Multi-Channel Radio Control Trans- 
miter For Models, Pt.1; Build A $30 Digital Multimeter. 


July 1995: Low-Power Electric Fence Controller; How To 
Run Two Trains On A Single Track (Plus Level Crossing 
Lights & Sound Effects); Setting Up A Satellite TV Grounc 
Station; Build A Door Minder; Adding RAM To A Computer, 


‘August 1995: Vita JV-60 2-Way Bass Reflex Loudspeaker 
System; A Fuel Injector Monitor For Cars; Gain Controlled. 
licrophone Preamp; The Audio Lab PC Controlled Test 
Instrument, Pt.1; The Mighty-Mite Powered Loudspeaker, 
An Easy Way To identify IDE Hard Disc Drive Parameters. 


September 1995: A Keypad Combination Lock; The Incred- 
ible Vader Voice; Railpower Mk.2 Walkaround Throttle For 
Model Railways, Pt.1; Build A Jacob's Ladder Display; The 
Audio Lab PC Controlled Test Instrument, Pt.2. 


October 1995: Compact Geiger Counter: 3-Way Bass Reflex 
Loudspeaker System; Railpower Mk.2 Walkaround Throttle 
For Model Railways, Pt.2; Fast Charger For Nicad Batteries; 
Digital Speedometer & Fuel Gauge For Cars, Pt.1. 


November 1995: LANsmart – A LAN For Home Or A Small 
Office; Mixture Display For Fuel Injected Cars; CB Transverter 
For The 80M Amateur Band, Pt.1; Low Cost PIR Movement 
Detector; Dolby Pro Logic Surround Sound Decoder Mk.2, 
РЕТ, Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser For Cars; Five Band 
Equaliser For Musicians; CB Transverter For The 80M Ama- 
teur Band, Pt.2; Build A Subwoofer Controller; Dolby Pro 
Logic Surround Sound Decoder Mk.2, Pt.2; Knock Sensing 
їп Cars; RAM Doubler Reviewed; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; 
Build a Magnetic Card Reader & Display; Rain Brain Auto- 
matic Sprinkler Controller; IR Remote Control For The 
Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


February 1996: Three Remote Controls To Build; Woofer 
‘Stopper Mk.2; 10-Minute Kill Switch For Smoke Detectors; 
Build A Basic Logic Trainer; Surround Sound Mixer & De- 
coder, Pt.2; The Fluke 98 Automotive ScopeMeter. 


March 1996: Programmable Electronic Ignition System For 
Cars; Zener Diode Tester For DMMs; Automatic Level Con- 
trol For PA Systems; 20ms Delay For Surround Sound 
Decoders; Multi-Channel Radio Control Transmitter; Pt.2; 
Cathode Ray Oscilloscopes, Pt.1. 


ril 1996: Cheap Battery Refills For Mobile Telephones; 
125W Power Amplifier Module: Knock Indicator For Leaded 
Petrol Engines; Multi-Channel Radio Control Transmitter, 
РІЗ; Cathode Ray Oscilloscopes, Pt.2. 


May 1996: Upgrading The CPU їп Your PC: High оне 
Insulation Tester; Knightrider Bi-Directional LED Chaser; 
Duplex Intercom Using Fibre Optic Cable; Cathode Ray 
Oscilloscopes, Pt.3. 


PLEASE NOTE: November 1987 to August 1988, October 
1888 to March 1989, June 1989, August 1989, May 1990, 
February 1982, November 1992 and December 1992 are 
now sold out. All other issues are presently in stock. For 
readers wanting articles from sold-out issues, we can sup- 
ply photostat copies (or tearsheets) at $7.00 per article 
(includes. p&p). When supplying photostat articles or back 
Copies, we automatically supply any relevant notes & errata 
at no extra charge. 
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ASK SILICON CHIP 


Got a technical problem? Can't understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Parts wanted for 
cassette deck repair 


I am repairing a Philips cassette 
deck model F6133/10 and am having 
trouble locating parts for it. Philips’ 
main office and spare parts advise me 
that the parts are no longer available 
and that no substitute parts exist. 

Tam hoping that one of your readers 
may have a disused unit lying about 
from which either whole or part of the 
cassette unit may be salvaged. Ron 
Tree, Kent St Electrical & Electronics, 
7 Kent St, Bowen, Qld 4805. Phone 
(077) 864 300. 


Dolby surround 
sound queries 


Iam having problems with the Dolby 
Surround Sound Decoder. For all the 
situations listed below, the surround/ 
3-stereo switch is in surround posi- 
tion. 

When the effects/Pro-Logic switch 
is in Pro-Logic mode and the noise 
generator is used, I get "noise" from 
the left, centre and right channels but 
nothing from the surround channels. 

When the effects/Pro-Logic switch 
is in Effects mode and the noise gen- 
erator is used, I get “noise” from the 
centre and surround channels but 


Remote control for 
Dolby decoder 


I would like to construct the 
Dolby Pro-Logic Surround Sound 
Decoder & Amplifier, as detailed 
in your November and December 
1995 issues. However, it does not 
havea remote control. Do you have, 
or are there any plans to develop 
an add-on kit which will provide 
remote control of all the functions 
of this unit? 

If there isn’t, could you please 
provide me with some details of 
advice on how the 8-channel re- 
mote in your latest issue could be 
used to provide a remote control 


nothing from the left and right chan- 
nels (the display shows L-C-R-S). 

When the Effects/Pro-Logic switch 
is in Pro-Logic mode and a Dolby 
surround line input signal is used, I 
get perfect sound from the left, centre 
(although the trim for the centre chan- 
nel has no effect) and right channels 
but nothing from the surround speak- 
ers. 

When the effects/Pro-Logic switch 
is in the Effects mode and a Dolby 
surround line input signal is used, I 
get perfect sound from the left, centre 
(although the trim for the centre chan- 
nel has no effect) and right channels 
and what sounds like a low non- 
amplified signal from the surround 
speakers (ie, there is sound but it is 
badly distorted). I have thoroughly 
checked all the wiring, especially to 
the Effects/Pro-Logic switch but still 
have the same results as described 
above. 

Before I replace the Pro-Logic chip, 
I would like to be sure that the prob- 
lem does not lie elsewhere. (D. A., 
Karana Downs. Qld). 

* The noise generator should only 
be used in the Dolby Pro-Logic mode, 
not Effects. This explains why it does 
not operate correctly for Effects. Check 
that the A, B & E lines on IC1 at pins 
24, 25 and 23 do change for the 


for the Dolby project. 

Is there a multi-turn logarithmic 
potentiometer available which 
could be motor driven to provide 
the volume and trim controls, in 
conjunction with your remote con- 
trol Kit? Is there a solid state de- 
vice, an IC, which could be used. 
instead? (D. H., Melbourne, Vic). 
* We are not planning to add re- 
mote control to the Pro-Logic De- 
coder. You could use the 8-chan- 
nel remote control to operate the. 
noise sequencer and up & down. 
buttons using the momentary out- 
puts. Effects can be changed with a 
6-pole 2-way cradle relay triggered 
on the toggle outputs. 
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LCR&S&S channels during a noise 
test. 

There could be a fault with the cen- 
tre trim wiring if this does not adjust. 
gain; or an incorrect pot value. АП 
else suggests the IC1 is not decoding 
the surround signal. Try tracing 
through the surround signal path 
through 52, IC3 and IC4. 


Electric fence 
snuffed it 


Irecently built the Low-Power Elec- 
tric Fence Controller as described in 
the July 1995 issue but could not get it 
to work. Upon application of power, 
either the 6.8Q or 1.2Q resistor emit- 
ted a small puff of smoke immedi- 
ately, resulting in it being burnt out. 
The fuse did not blow and all other 
components were OK. 

My ignition coil is a new one, hay- 
ing a resistance of 1.40. A careful 
check of my wiring and components 
could not reveal the fault. I hope you 
can help me solve the problems. (Y. 
L., Ontario, Canada). 

* The only reason why the 6.8Q or 
the now-recommended 1.20 resistor 
should burn out is that the circuit is 
drawing too much current. The possi- 
ble reasons for the excessive current 
drain are defective or wrongly con- 


RELAY 1 RELAY 2 


RELAY "e ipe ies 1 


We understand that both Altron- 
ic Distributors and Dick Smith Elec- 
tronics now have motorised pots. 
These can be driven by two relays, 
to momentarily apply power in ei- 
ther the forward or reverse direc- 
tions. 

The accompanying diagram ] 


shows how this is done. 


Tek Run: 10ks/s — Sample 
вв 


Tek Run: 10ks/s 


Loudspeaker 
protection 


Thank you for producing the 
Automatic Level Control for PA sys- 
tems in the latest (March 1996) is- 
sue of SILICON CHIP. If it works as 
well as claimed it would be ideal 
for bands and public address sys- 
tems. 

I was hoping that the unit could 
be adapted to my particular appli- 
cation and that you could describe 
how to set it up. I am responsible 
for maintaining a public address 
system which is used by many peo- 
ple and some are not as caring of 
the equipment as they should be. 
Consequently, there is the risk of 
them blowing the loudspeakers by, 
for example, dropping a micro- 
phone. This can produce excessive 
signal levels and cause the ampli- 
fier to go into clipping. 

Can the Automatic Level Control 
be used as a limiter so that signals 
above a certain level will be re- 
stricted? This will prevent the main 
amplifier from clipping and possi- 
bly damaging the PA loudspeakers. 


Nu en eae 


" d 


(J. B., North Lambton, NSW). 

e Itis certainly possible to use the 
ALC as a limiter since the relevant 
parameters ofattack, decay and gain 
limit are adjustable. In fact, when 
the ALC is used normally for vol- 
ume control or compression, any 
overload signal is quickly attenu- 
ated back to normal levels and so it 
acts as a limiter by default. 

If the ALC is to be used purely as 
a limiter, the gain limit would be 
set so that compression occurs at a 
low enough signal level before the 
power amplifier clips but high 
enough so that normal signals are 
not compressed. Typically, power 
amplifiers have an input sensitiv- 
ity of around 1V RMS. The attack 
and decay rates should be at their 
fastest settings so that limiting will 
occur almost instantly and then 
quickly recover. 

The accompanying digital scope 
plot (Fig.1) shows ALC response 
when a signal above the gain limit 
is applied. The top trace is the in- 
put signal of 600mV RMS with 
bursts at 1.27V RMS (3.6V p-p). 
The lower trace is the output of the 


= ЖОО none 


Спа Pk-Pk 
16.8 V 
Ch2 Pk-Pk 
лозу 


ALC with the gain limit set at a 
nominal 1V RMS. The output is 
limited above 2.72V р-р (960mV. 
RMS). However, input headroom is 
not good since the input amplifier 
(IC1a) will clip at 1.35V RMS. This 
is undesirable so the input ampli- 
fier gain should be reduced from 
5.5 to unity by removing the 2200. 
resistor from pin 6 to ground. This 
willallow the input signal to rise to 
about 8V RMS before it clips. You 
will need to set VR3 (the output 
preset trimmer) so that the ALC 
produces 1V output with a 1V in- 
put. 

The second scope shot (Fig.2) 
shows the performance with this 
gain modification. It shows a 1V 
RMS signal together with a 6V RMS 
(16.8V p-p) burst. Note the short 
ims overshoot in the output at 
10.8V p-p (3.8V RMS). Recovery 
time after the 6V RMS input burst 
takes about one second at the fast- 
est decay setting. 

The unweighted signal-to-noise 
ratio is -85dB with respect to 1V 
out (20Hz to 22kHz bandwidth). 
The A-weighted figure is also -85dB. 


m 


nected transistors or a 555 which is 
delivering current pulses which are 
too long. Are the time-constant com- 
ponents at pins 6 & 7 correct? Of 
course, if the 555 is defective it, too, 
could cause excessive current drain. 


Components for 
fluorescent light ballast 


Can you advise me where to pur- 


chase a kit for the Fluorescent Light 
Electronic Ballast published in the 
October 1994 issue of SILICON CHIP? 
(R. B., Pomona, Qld). 

* This design is not available as a kit. 
The MC34262P can be obtained from 
VSI, phone (07) 262 5200. Other parts 
can be obtained from Jaycar Electron- 
ics, phone (02) 743 5222 and Farnell 
Electronic Components, phone (02) 
645 8888. The PC board can be ob- 


tained from RCS Radio Pty Ltd, phone 
(02) 587 3491. 


Notes & Errata 

Insulation Tester, May 1996: the over- 
lay and wiring diagram on page 34 is 
incorrect. It shows the battery con- 
nections reversed. Also the 47kQ re- 
sistor adjacent to the 36kQ and 120kQ 
resistors should be 43kQ. sc 


JUNE 1996 93 


SOLID STATE "PELTIER EFFECT" DEVICES 
We have reduced the price of our peltiers! These can be 
used 10 make a solid state thermoelectric cooler/heater. 
Basic information supplied: 12V-4.4A PELTIER: $25. 
We can also provide a 12V DC fan to suit for $8. 


CCD CAMERA - TIME LAPSE VCR RECORDING SYSTEM. 

This kit plus ready made PIR detector module and "learning 
remote control" combination can trigger any domestic I. 
remote controlled VCR to RECORD human activity within а 
6M range and with an 180 deg. angle of view! Starts VCR 
recording at first movement and ceases recording a few 
minutes after the last movement has stopped, just like 
‘commercial CCD - TIME LAPSE RECORDING systems cost- 
ing thousands of dollars!! CCD camera not supplied. No 
‘connection is required to your existing domestic VCR as the 
system employs an “IR learning remote control’: $90. 


CHARACTER DISPLAYS 
We are offering 2 types of liquid crystal character displays 
at bargain prices, The 40 x 2 character display (SED1300F) 
is similar to the Hitachi 44780 type but is not directly 
compatible. It is powered from 5V and all data is supplied. 
The other 32 x 4 display is also similar to a (32 x 4 char.) 
Hitachi model so no data is supplied, Both of these displays 
are available for a crazy price of: $22 each or 4 for $70. 


IR REPEATER KIT 
Extend the range of existing remote controls up to 15m 
and/or use it to control equipment in other rooms: $18, 


SECURE IR SWITCH 
Allows toggle switching of a relay from an IR transmitter. 
Both transmitter and receiver can be coded so thata number 
of these can be used in the same area. Kit includes commer- 
ial 1-button transmitter, receiver PCB and parts to operate 
a relay (not supplied): $22. 


MISCELLANEOUS ITEMS 

2708 EEPROMS: $1 ea. 4164 memory ICs: 16 for $10. AC 
MOTOR: 1RPM Geared 24V-5W synchronous motor plus а 
0.1 to 1RPM driver kit to vary speed, works from 12V DC: 
$12 K38 + M30. SPRING REVERB: 30cm long with three 
springs: $30 A10. MICROSONIC MICRO RECORD PLAYEI 
includes amplifier: $4 А11. LARGE METER MOVEMENTS: 
moving iron, 150 x 150mm square face, with mounting 
hardware: $10. ONE FARAD 5.5V CAPACITORS: $3. 


FOG MACHINE 
Mains operated fog machine: 700W, 3000 cubic metre 
per min. remote operation with lead supplied. 
Great for light shows and lasers! Low i 
price: $380. We should also have fog fluid available. 


ALCOHOL TESTER KIT 
Based on a high quality Japanese thick film alcohol sensor. 
The kit includes a PCB, all on board components and a 
meter movement: $30. The circuitry includes a latching 
alarm output that can be used to drive a buzzer, siren etc. 
We should also have other gas sensors available for this kit. 


CCD CAMERA SPECIAL 
Very small PCB CCD camera including auto iris lens: 0.1 Lux, 
320K pixels, IR responsive, Overall dimensions: 38 x 38 x 
25mm. We will include a free VHF modulator kit with every 
‘camera purchase. Enables the viewing of the picture on any 
Standard TV on a VHF channel. Each camera is supplied 
with instructions and a 6 IR LED illuminator kit: $160. 


SIMPLE MUSIC KIT 
3V operated 3-pin 105 that play a single tune. Two ICs that 
play different tunes plus a speaker plus a small РСВ:$2.50. 


STEPPER MOTOR PACK 
Buy a pack of 7 of our stepper motors and 
save 50%!! Includes 2XM17, 2XM18, 2XM35 
and 1 used motor. Six new motors and опе 
used motor for a total of: $36. 


COMPUTER CONTROLLED STEPPER 
MOTOR DRIVER KIT 
This kit will drive two 4, 5, 6 or 8 wire 
‘stepper motors from an IBM computer 
parallel port. The motors require a sepa- 
Tate power supply (not included). А de- 
tailed manual on the computer control 
of motors plus circuit diagrams and de- 
scriptions are provided. Software is also supplied, on a 3.5" 
disk. NEW SOFTWARE WILL DRIVE UP ТО 4 MOTORS (2 
kits required), with LINEAR INTERPOLATION ACROSS 
FOUR AXI B: 153 x 45mm. Great low cost educational 
kit. We provide the PCB and all on-board components, kit 
manual, disk with software, plus two stepper motors of 
your choice for a special price. 
Choose motors from M17 / M18 / M35. $44. 
You can also purchase this kit with the stepper motor pack 
described above: $85. Kit without motors is also available: 
$22. 


VISIBLE LASER DIODE KIT 
We have redesigned our 5mW/66Onm visible laser 
diode kit so that the PCB fits neatly into a new hand held 
case that we supply. The complete pointer kit including 
the case is priced at REDUCED PRICE: $35. 
Asimilar kit with a SmW/635nm laser diode will also be 
available at under $1001! 


FLUORESCENT TAPE 
High quality Mitsubishi brand all weather 50mm wide red 
reflective tape with self-adhesive backing: 
3 metres for $5. 


UHF REMOTE VOLUME CONTROL SPECIAL 
‘As published in EA Dec 95/Jan 96. We supply two UHF 
transmitters, plus a complete receiver kit, including the 
case and the motorised volume control potentiometer: $60. 


‘STOP THAT DOG BARK 
Troubles with barking dogs?? Мите the mongrels and 
restore your sanity with the WOOFER STOPPER MK2, as. 
published in the Feb 96 edition of Silicon Chip. A high power 
ultrasonic sweep generator which can be triggered by а. 
barking dog. We supply a kit which includes а PCB and ай 
the on-board components: all the resistors, capacitors, 
semiconductors, trim potentiometers, heatsinks, and the 
transformer. We will also include the electret microphone. 
Note that our kit is supplied with a solder masked and silk 
screened PCB, and a се transformer! 
9 


Single Motorola piezo horn speakers to suit (опе is good, 
but up to four can be used): $14. Approved 12VDC-1A 
plugpack to suit: $14. 


UHF REMOTE CONTROL FOR THE WOOFER STOPPER 

Operate your Woofer Stopper remotely from anywhere in 
your house, even your bedside, Allows you to remotely 
trigger your Woofer Stopper at any time, Nothing beats a 
randomly timed “human touch". We supply one single 
channel UHF transmitter, one suitable UHF receiver and 
very simple interfacing instructions: $28. 
Based on the single channel transmitter and a slightly 
modified version of the 2-channel receiver, as published in 
the Feb 96 edition of Silicon Chip. Note that the article 
features 3 low cost remote controls: 1 ch ИНЕ with central 
locking, 1-2ch UHF, and an 8ch IR remote. 


MOTOR DRIVEN VOLUME CONTROL/POT 
New high quality motor driven potentiometer, intended for 
use in commercial stereo sound systems. Includes a clutch, 
so it can also be manually adjusted. Standard 1/4" shaft, 
Stereo (dual 20k pots) with 8V, 20mÀ motor: $12 (Cat 
13). 


FREE CATALOG WITH YOUR ORDER 
‘Ask us to send you а copy of our FREE catalog with your 
next order. Different items and kits with ilustrations and 
ordering information. 


LED FLASHER KIT 
SV operated 3-pin IC that can flash 1 or two 2 high intensity 
LEDs. Very bright and efficient. IC plus 2 high intensity 
LEDs plus small PCB: $1.30. 


LOW COST IR ILLUMINATOR 
tiluminates night viewers or CCD cameras using 42 of our 
‘880nmv3OmW/12 degrees IR LEDs. Power output (and 
power consumption) is variable, using a trim potentiometer. 
Operates from 10-15V and consumes from 5тА up to 0.6A, 
(at maximum power). The LEDs аге arranged into 6 strings. 
of 7 series LEDs, with each string controlled by an adjust- 
able constant current source. PCB: 83 x 52mm: $40 (К36). 


400 x 128 LCD DISPLAY MODULE - HITACHI 
These are silver grey Hitachi LM215 dot matrix displays, 
They аге installed in an attractive housing. Housing dimen- 
sions: 340 x 125 x 30mm. Weight: 1.3kg. Effective display 
size is 65 х 235mm. Basic data for the display is provided, 
Driver ICs are fitted but require an external controller. New, 
unused units. $25 ea. (Cat 002). 3 for $60. 


VISIBLE LASER DIODE MODULE 

Industrial quality 5mW/670nm laser diode modules. Con- 
sists of a visible laser diode, diode housing, driver circuit, 
and collimation lens all factory assembled in one small 
module. APC control circuit assures. Features an automatic. 
power control circuit (APC) driver, so brightness varies 
litte with changes in supply voltage or temperature. Re- 
quires 3-5V to operate. Overall dimensions: 12mm dia- 
meter by 43mm long. Assembled into an anodised alu- 
minium casing. This module has a superior collimating 
optic. Divergence angle is less than 1 milliradian. Spot size 
is typically 20mm in diameter at 30 metres: $65 (Cat L10) 
This unit may аво bs avalible with а 635nm laser diode 
fitted, 


PLASMA-LASER EFFECTS SPECIAL 

Ref: EA Jan 94. This kit will produce a fascinating 
colourful changing high-voltage discharge in a stand- 
ard domestic light bulb — light up. any old fluorescent 
tube or any other gas filled bulb. Fascinating! The ЕНТ. 
circuit is powered from a 12V to 15V supply and draws. 
a low 0.7A. Output is about 10KV AC peak. PCB: 130 x 
32mm. PCB and all the on-board components back 
transformer included) and the instructior (K16) 
We do not supply any bulbs or casing. Hint: connect the 
АС output to one of the pins on a fluorescent tube or à 
laser tube. Fascinating results! The special?? We sup- 
ply a low power functional laser tube for an additional 
514 but only when purchased with the above plasma 
kit: TOTAL PRICE: 


542 
Instructions on getting the laser tube to produce a laser 
beam included. 


SPECIALS - POLLING FAX LINE 
Poll our 579 3955 fax number for new items and some very. 
limited quantity specials. 


CYCLE/VEHICLE COMPUTERS 
BRAND NEW SOLAR POWERED MODEL! Intended for bi- 
cycles but with some ingenuity these could be adapted to 
any moving vehicle that has a rotating wheel. Could also be 
used with an old bicycle wheel to make a distance measur- 
ing wheel. Top of the range model. Weather and shock 
resistant. Functions: speedometer, average speed, maxi- 
mum speed, tripmeter, odometer, auto trip timer, scan, 
freeze frame memory, clock. Programmable to allow opera- 
tion with almost any wheel diameter. Uses a small spoke- 
Mounted magnet and a Hall effect switch fixed to the forks 
which detects each time the magnet passes. Hall effect 
Switch is linked to the small main unit mounted on the 
handlebars via а cable. Readout at main unit is via an LCD 
display. Main unit can be unclipped from the handlebar 
mounting to prevent it being stolen and weighs only 30g. 
Max speed reading: 160km/h. Max odometer reading: 
Эзээкт. Maximum tipmeter reading: SS9.9km. DIMEN- 
‘sions of main unit: 64 x 50 x 19mm: $32 (Cat G16). 


MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


FOR SALE 

ce abest Soci rami a 
KITS KITS KITS: Electronic kits for en- 
thusiasts of all ages and abilities. Top 
quality. Large range. Free catalog and 
price list available. Call Ozitronics, 24 
Ballandry Crescent, Greensborough 
3088. Tel/Fax: (03) 9434 3806 email: 
ozitronics € c031.aone.net.au. 


VALVE BANK NOW OPEN: 700 types 
- many new and hard to get types. Phone 
(058) 71 1921 or send SAE to Retrieval 
Radio, 25 Wirbill St, Cobram, Vic 3644. 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- 
zont,Rimsat. Warehouse Sale – 4.6m 
dish & pole $1499; LNB $50; Feed $75. 
All accessories available. Videosat, 2/ 


г——-—---- ym 


| CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 

| cents for each additional word. Display ads (casual rate): $25 per column 

centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

1 То run your classified ad, print it clearly in the space below or ona separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 

| Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 


(02) 979 6503. 
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О Bankcard О Visa Card 


| Enclosed is ту cheque/money order for 5. 
О Master Card 


or please debit my | 


Сага Мо. | 


Signature 


Name 


Card expiry date. /. 


Street 


Suburb/town 


Postcode. 


Em 


et, 


28 Salisbury Rd, Hornsby. Phone (02) 
482 3100 8.30-5.00 M-F. 


A REAL BARGAIN: Riston type cop- 
per clad laminate. Develop cold, no toxic 
fumes, easy to use. Excellent results, 
Single sided 610x304 $34; 305 x 304 
$17.50; 152 x 305 $9.95; 152 x 152 
$6.50. Double-sided also available. 2 
litre developer mix, worth $2.50, free 
this month. Add sales tax if applicable. 
Delivery $6.00. Money back guarantee. 
Ph (02) 743 9235. Fax (02) 644 2862. 


RAIN BRAIN 8 STATION SPRINKLER 
KIT: Ultra reliable & versatile Hi О kit. 
Rain switch & LED B/L Free!!! (SC JAN 
'96). Mantis Micro Products, 38 Gar- 
net St, Niddrie, 3042 P/F/A (03) 9337 
1917 mantismp @c031.aone.net.au 


DonTronics: has the world's first PIC 
Basic Compiler. This is also compatible 
with the Stamp-1 and makes PIC pro- 
gramming available to everyone with its 
“School Boy” instruction set. Designed 
forthe 84's EEPROM, it's easily adapted 
to others as Assembly and Binary code 
is generated. $135 plus $5 p&p. VISA- 
MC-BC. Ask for free Promo Disk. 29 
Ellesmere Crescent, Tullamarine 3043. 
Phone 03 9338 6286; Fax 03-9338- 
2935. http://www.labyrinth.net.au/ 
~donmck 


SATELLITE SYSTEM: 3.0m Mesh, C/ 
Ku band, fully automatic operation, ex- 
cellent condition, full package, private 
sale. $3200. 0414 250525. 


RCS RADIO PTY LTD 


ај] 


RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 


RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 
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MicroZed Computers 


РО Box 634, ARMIDALE 2350 (296 Cook's Rd) 
Ph (067) 722 777 — may time out to Mobile 014 036 775 
Fax(067)728987 (Credit Cards OK) 


Specialising in easy-to-get-going hard/software kits with 
‘on-board interpreters, Also Assembler tools, Range of 
support hardware too. 


Get your project going in hours, not months 


Send 2 x 452 stamps for information package 


MICROCHIP 


Programmers, Simulators and PIC chips 


Printed Circuit Board Manufacture 
48-Hour service + High quality » Low prices 


THIS MONTH'S X-ON SPECIAL 
IC68HC705-C8P $20.00 EACH! 
окт mo Tonos o omien ын стоне 
АШ. FOR FREE CATALOGUE AND PRICE LIST 
WHOLESALE TO THE PUBLIC 


C COMPILERS: Dunfield compilers are 
now even better value. Everything you 
need to develop C and ASM software 
for 68HCO8, 6809, 68НС11, 68HC16, 
8051/2, 8080/85, 8086 or 8096: $140.00 
each. Macro CrossAssemblers forthese 
CPUs + 6800/01/03/05 and 6502: $140 
for the set. Debug monitors: $70 for 6 
CPUs. All compilers, XASMs and moni- 
tors: $400. 8051/52 or 80C320 simula- 
tor (fast): $70, Demo disk: FREE. All 
prices + $5 p&p. GRANTRONICS PTY 
LTD, PO Box 275, Wentworthville 2145. 
Ph/Fax (02) 631 1236 or Internet: 
Igrant@mpx.com.au. 


MicroZed HAVE range of PIC chips. 
OTP and /JW versions available. PIC 
16C84 /04 one off price $9.76 incl. S/T. 


VALVES -AUDIO, VINTAGE, RECEIV- 
ING, TRANSMITTING: Catalogue 85c 
stamp. Hadgraft, 17 Paxton St, Holland 
Park, Qld 4121. (07) 3397 3751. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available ex- 
stock at a new low price; please ask for 


OPTO 22 


Optically isolated AC mains isolators 
Also high-power DC isolated drivers 


NEW Micro 


68НС11 FI boards and now 80535 (up spec 8051) 
Extra ИО and peripheral plug-ins too 


Scott Edwards Electronics 


Accessories for Stamp and second source for Stamp 1 
Data Collection Proto Board now in stock 


PARALAX 


BASIC Stamp I and Il 
Macintosh patch now available 


MEMORY * DRIVES * MODEMS 


‘SPECIAL! (ExTa LASER PRINTER MEMORY 
мо tag бї EI 
309m 


BGSSKOKDAMM 990 
SMSCONTURAAERO — $206 
Al other models avaiable Scal 


ЕТ Pay ay 

4wo3)PMID 3106 

МЫТ? 9108 
sm 
Юю BMD/16MDEDO 500/555 
3711 AF other modais salable 


ТОВОМБ EIDE 10Sms3yr $320 
162040 EIDE тат Э 3390 
21130 EIDE 105ms Зи $468 
‘SPIRIT, 
ZBSO0BAIKSIAV4 $400" 
E БОЛ JEBOSPRIVMNIC 580 
256K x 16 70s (ЛР) За 14% шшш on modem 
Ex Tax Pricing = Devry $& Pricing as at э Phone tor latest. 
Sales Tax On Modems 14%. Everything Else 22%. 
Creat Cards Weicone. We Aso Buy Ac Trace emery. 


PELHAM > 


Memory Pty Ltd 


our catalogue. Micro C, the affordable 


“С” compiler for embedded applications. 
Versions for 8051/52, 8086, 8096, 
68HCO8, 6809, 68HC11 or 68HC16 
$139.95 each + $3 p&h * Now on special 
is the SDK, a package of ALL the DDS 
“С” compilers for $399 + $6 p&h • 
EMILYS2 is а PC based 8051/52 high 
speed simulator $69.95 + $3 p&h • DDS 
demo disks $7 + $3 p&h * VHS VIDEO 
from the USA (PAL) "CNC X-Y-Z using 
car alternators" (uses car alternators as 
cheap power stepper motors!) $49.95 + 
$6 р&һ (includes diagrams) • Device рго- 
gramming EPROMs/PALs etc from $1.50. 
* Fixed price electronic design and PCB 
layout Credit cards accepted "А! goods 
sent certified mail * Call Bob for more 
details. MICROCRAFT, PO Box 514, 
Concord NSW 2137. Phone (02) 744 
5440 or fax (02) 744 9280. 


MUSCLE WIRES are available from 
MicroZed. 


Microprocessors For Silicon Chip Circuits 
We have stocks of the 68HC705-C8P pre-programmed microprocessor ICs for the Digital Effects 
Unit (February 1995) and the Remote Controlled Stereo Preamplifier (Sept-Oct. 1993). Also 


available is the pre-programmed Z86E08 microprocessor for the Railpower Mk.2. 
68НС705-С8Р – $45 ea; 286Е08 $18 ea. Prices include p&p. 

Payment by cheque, money order or credit card to: Silicon Chip Publications, PO Box 139, Collaroy, 

NSW 2097. Phone (02) 9979 5644; Fax (02) 9979 6503. 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 

• Marday Services, PO Box 19-189, 


Avondale, Auckland, NZ. Phone (09) 
828 5730. 


WHAT'S THE PINOUT 
OF A 74H138? 


WHICH PIN OF A BC547 
IS THE BASE? 


HOW DO YOU WIRE UP 
A NULL MODEM CABLE? 


[a | aas чайы. ы CAPACITOR 
CONNECTOR LICE mood је o A MARKINGS 
PINOUTS by = 
= ON Chup Jaycar 
This giant wallchart (850 X 580mm) has Km sende r ооеноЛ ips Silicon mopa 
. РРА H 'alichar nclosed is my cheque for or please Д 
been specially prepared by Silicon Chip | ду узолксса олсо амоно | 
& Jaycar. Absolutely jam packed with — „м. Ё ЕШШ] 
nfo on the most frequently asked Signature Card expiry даје /__. 
juestions by hobbyists, technicians, ^ | коте Phone №, С) | 
servicemen & engineers. Street - 
= 5 d Е 
Folded: $8.95 + $2 p&p. Unfolded (in — == => oos 


Nailing tube): $9.95+$4.50p&p | — — —— — — — — – 


Yes! Please send те ____ copies of 20 Electronic Projects For Cars Or fi l || їп & та i | 


Enclosed is ту cheque/money order for $. or please debit my or fax this 
О Bankcard У Visa Card Ч Master Card easy-order form 


T ] Order today by phoning 
= (02) 9979 5644 & quoting 
Signature Сагдехрпудаје __/ ___ your credit card number; 

or fill in the coupon & fax 
Name — — ——————————PmeneNo(.—)..——————- itto (02) 9979 6503; or mail 
PLEASE PRINT mm 
Street the coupon to: Silicon 
Chip Publications, PO Box 
Suübubow n. .—  — . posiode  — — 139, Collaroy, NSW 2097. 


Card No. 


